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SEVENTEENTH   ANNUAL  REPORT 

OF  THE 

OHIO    SOCIETY 

OF 

Surveyors  and  Civil  Engineers 


MEETINGS  HELD  AT  THE  BUILDERS'   EXCHANGE 

DAYTON,   OHIO. 


OUTLINE  OK  PROCEEDINGS. 


Tuesday,  pebvaavy  2S,  1896. 
AFTERNOON   SESSION. 

Under  the  guidance  of  the  Local  Committee  the  Society  vis- 
ited the  following  places  of  interest:  Dayton  Bicycle  Club,  The 
City  Railway  and  White  Line  Electric  Power  Houses,  Soldiers' 
Home  and  Electric  Light  Plant. 

EVENING  SESSION. 

Vice  President  F.  M.  Turner  called  the  meeting  to  order 
and  introduced  Mayor  C.  G.  McMillen,  who  addressed  the  So- 
ciety, welcoming  the  members  to  the  city. 

On  account  of  the  resignation  of  President  John  L.  CuUey, 
Vice  President  F.  M.  Turner  acted  as  President  and  delivered 
the  annual  address. 

The  annual  report  of  the  Secretary  was  presented,  and  upon 

motion  was  adopted. 

The  annual  report  of  the  Treasurer  was  presented,  and  was 

by  motion  referred  to  the  Board  of  Trustees  for  examination. 
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Upon  motion  the  Trustees  were  given  further  time  to  make 
their  report. 

The  Secretary  stated,  for  the  benefit  of  all,  that  the  Society 
always  extends  to  all  those  present  and  interested  in  the  work 
an  invitation  to  take  part  in  the  discussions,  and  to  ask  questions 
upon  any  topic  that  may  be  before  the  Society. 

Mr.  H.  W.  McDonald  read  a  paper  on  "Improvement  at 
Street  Intersections,"  which  was  followed  by  an  interesting  and 
valuable  discussion. 

A  paper  on  "Portland  Cement  Construction,"  by  Professor 
S.  B.  Newberry,  was  read  and  illustrated  by  samples  of  cement 
briquettes. 

The  Secretary  read  the  paper  on  "Some  Tests  of  Natural 
Cement"  prepared  and  sent  to  the  meeting  by  Mr.  I.  C.  Brewer, 
jr.,  who  could  not  be  present. 

These  papers  on  Cements  were  followed  by  a  very  full  dis- 
cussion. 

The  report  of  the  Committee  on  Legislation  was  postponed 
until  the  following  day. 

Wednesday,  Pebvuatry  26,  1896. 
MORNING    SESSION. 

President  Turner  not  being  able  to  be  present,  Mr.  C.  N. 
Brown  was  called  to  the  chair  as  temporary  chairman  for  this 
session. 

The  report  of  the  Committee  on  Civil,  Mechanical  and 
Electrical  Engineering  was  presented  by  the  chairman,  Mr.  F. 
M.  Lillie. 

A  supplementary  report  was  also  made  by  Mr.  J.  B.  Strawn, 
a  member  of  the  committee. 

.  Mr.  H.  L.  Weber  read  a  paper  on  "Notes,"  and  illustrated 
it  with  a  large  collection  of  elegant  maps,  plans,  working  draw- 
ings, profiles,  photographs,  note  books,  record  books,  blanks  and 
specifications. 

Mr.  E.  F.  Layman,  chairman  of  the  Committee  on  Legis- 
lation, reported  for  the  committee  a  bill  that  the  committee  had 
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prepai^d  to  be  presented  to  the  Legislature,  relating  to  the  prac- 
tice of  surveying  in  Ohio.  After  considerable  discussion  it  was, 
upon  motion,  referred  to  a  special  committee  of  five,  to  be  re- 
ported back  at  the  evening  session. 

The  chair  appointed  as  the  committee  Messrs.  Layman,  Cel- 
larius,  Strawn,  Davis  and  Payne. 

There  being  no  report  from  the  Committee  on  Land  Sur- 
veying and  Drainage,  Mr.  Weber,  upon  request,  occupied  the 
time  with  a  description  of  some  of  the  maps  he  had  on  exhi- 
bition. 

A  paper,  "Suggestions  for  Improvement,"  by  Benjamin 
Thompson,  was  read  by  the  Secretary. 

Upon  motion,  the  chair  appointed  Messrs.  J.  B.  WedJell, 
H.  AV.  McDonald,  and  J.  L.  Gilpatrick  as  the  Committee  on 
dominations,  to  report  at  a  later  session. 

Mr.  Wm.  Dunn  exhibited  a  curious  old  instrument,  evi- 
dently intended  for  the  use  of  Navigators  or  Surveyors,  bear- 
ing the  date  of  1707. 

The  President  was  instructed,  by  motion,  to  appoint  four 
members  to  act  as  an  Auditing  Committee  of  the  Treasurer's 
rejwrt,  in  lieu  of  the  Trustees,  who  are  not  present. 

The  President  appointed  Messrs.  J.  T.  Buck,  F.  M.  Davis- 
son,  J.  W.  Atkinson  and  F.  A.  Bone. 

AFTERNOON  SESSION. 

President  Turner  in  the  chair. 

Dr.  Edward  Orton  delivered  an  address  on  the  subject  of 
**Sewage  Disposal."  Discussion  was  postponed  until  the  evening 
session. 

The  convention  then  adjourned  to  visit  the  following  places 
under  the  direction  of  the  Local  Committee:  Davton  Water 
AVorks,  First  and  Second  Street  Hydraulic  Lift  Bridges,  Still- 
well  <fe  Bierce  and  Smith- Vaile  Manufacturing  Co.,  Barney  & 
Smith  Car  Co.,  Dayton  Ice  Manufacturing  and  Cold  Storage 
Company's  Plant,  and  Dayton  Gas  Light  and  Coke  Company's 
Plant. 
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KVRNING   SESSION. 


y'i*i^,i*iitir  'J  uriKrr  wot  beiu^  pre^nt,  C  2\.  Brown  wai- 
*.'*<>.' u-^    l>fjij|/</ra*'\  4«ii;uniJitii  for  tlj<*  e^es^iou. 

Xx*.  0<r</.  H.  fn/-*!.  illaiiHfrer  Enpiiieeriiig  ^ew&,  delivert-d 
ill  ii^^^iKsw-  4/jj  **hi*wii^i'  l)ii$|Kxsal/'  The  discussion  following 
<  w\<MM   i/<;tij  l>r.  Ort4fijV  aii<l  Mr.  J'rostV  pa]>ers. 

Xir.  h.  y.  I^viiuiiK  aiJ  ciiainuan  of  the  special  committee 
<j1  h^i,  a^iiil  rlji'  iiill  tliev  had  prejjared  and  explained  how  it 
<iif1<'i«  ^  iiiHii  iUt'  lirHt  dmft  Hulmiitted.  After  discussion  it  was 
UiV^<  <,.  at:i:ijiAi*i\  aii<i  the  lUdtiou  carried,  that  the  bill  lie  adopted 
itii^'  jiia«:«;'J  uj  the  htUidh  of  the  Committee  on  Legislation,  with 
jiir'#u«'tiMiw  Uf  <'aiimilt  an  attuniev  at:  to  the  legal  features,  make 
nu<'ii  iAjrrm'.Uijtit  Ht  luav  be  neeeejsarr  to  meet  anr  proper  legal 
i'jnu,  iiik*\  lUi'U  to  yn^mnii  it  at  C'<>huubus  for  action  by  the  pres- 
*'i««  J>yii^latur«^ 

Mr.  VVi'lrii'll,  ah  ('halrman  ♦rf  the  committee  on  nomina- 
tiviij-,  j>n'h<'iit>i«<J  th<*ir  n»j>ort  whirb  was,  upon  motion,  adopted, 
uiid  th4*  S<'<-r<-Urv  orderitd  to  ca«t  tlie  vote  of  the  Societv  for  the 
iu<'iiji>4*i>  UHiiii'^l  for  the  n'8j»e<'t.ive  (.►ffic^'S. 

Mr.  J,  ji.  Strawii  read  a  paj>er  on  tiie  8iibje<*t  of  **A  Com- 
\/iij.t  d  WaU'r  and  JJi^rht  Plant.'* 

T>>ui*»4«y»  F^bruaivy  27;  1896. 
MORNING  SESSION. 

In  lh<'  abM*n<'e  of  Prendent  Turner,  Mr.  J.  B.  Strawn  was 
t  Itt'ti'il  ri^njporarv  chairman  for  the  sePsion. 

Mr.  i\  K.  DeVVitt  read  a  pa[>er  on  the  subject  of  '*Sonie 
JV;iMiri>  of  t|je  I'ort  ClinU)n  Water  Works,"  and  ilhistrate<l 
ih<'  rHim^  with  a  mini  her  of  drawings. 

.Mr.  J.  H.  Davis  read  a  paper  on  the  subject  of  *^A  ^*ew 
tSolar  Transit,  and  th(^  Principh*  on  which  its  Construction  and 
0|iiration  an.*  Hast'd,"  ilhistrating  the  same  with  one  of  the  m- 
rininu'nlti. 

Mr.  Cha.^.  \,  Judsou  read  a  paper  describing  "A  Timber 
Tn'-ili"  whiih  had  Cdnie  under  Ins  oliservation,  ilhistrating  his 
|ia|ii'r  with  a  drawing. 


—11— 

At  the  close  of  the  discusfiion  of  the  paper  a  motion  was 
made,  seconded  and  carried,  ttat  a  committee  of  three  be  ap- 
pointed to  report  at  the  next  annual  meeting,  such  measures 
as  in  their  judgment  may  be  expedient  for  the  passage  of  a  law 
providing  for  a  railroad  commission  in  the  State  of  Ohio,  based 
upon  the  Massachusetts  railroad  commission  law. 

The  Chair  appointed  Messrs.  E.  F.  Layman,  J.  A.  Hanlon 
and  E.  D.  Wileman. 

The  following  resolution  was  adopted: 

Resolved,  That  the  Secretary  be  and  is  hereby  authorized 
to  transmit  to  the  proper  committees  of  the  Senate  and  the 
House  of  Representatives  of  the  Greneral  Assembly  of  the  State 
of  Ohio,  a  certified  copy  of  the  action  of  this  Society  with  refer- 
ence to  the  bill  for  the  licensing  of  land  surveyors,  and  that 
each  member  of  this  society  be  and  is  hereby  requested  to  ad- 
dress a  personal  letter  to  the  Representative  and  Senator  from 
his  district,  requesting  him  to  use  all  honorable  means  to  secure 
the  passage  of  said  bill. 

The  following  committee  was  appointed  to  have  the  above 
mentioned  bill  properly  presented  to  the  General  Assembly: 
Messrs.  E.  E.  Layman,  F.  J.  Cellarius,  Wm.  Dunn  and  J.  F. 
Brown. 

By  motion  the  Secretary  was  authorized  to  spend  a  sum  not 
exceeding  Fifty  Dollars  for  necessary  legal  expenses  and  sundry 
expenses  for  the  passage  of  the  bill. 

Mr.  E.  A.  Kemmeler  presented  the  report  of  the  Trustees. 
Upon  motion  it  was  received,  the  recommendations  approved 
and  the  report  ordered  spread  upon  the  minutes  of  the  Society. 

The  following  persons  were  duly  elected  to  membership 
of  the  Society:  Chas.  F.  Vance,  Troy,  O.;  L.  A.  Dillon,  Ham- 
ilton, O.;  Robt  E.  Kline,  Dayton,  O.;  Jos.  Dannheiser,  Cin- 
cinnati, O. ;  Geo.  Taylor,  Lima,  O. 

The  committee  appointed  to  draft  resolutions  on  the  death 
of  A.  A.  Graham  submitted  their  report,  which  was  unanimously 
adopted. 

The  Secretary  notified  the  Society  that  unless  some  action 
is  taken  by  the  Board  of  Trustees,  that  the  next  annual  meet- 
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ing  of  the  Society  will  be  held,  according  to  the  constitution,  at 
Columbus,  Ohio. 

Eesolutions  were  unanimously  adopted  giving  a  vote  of 
thanks  to  the  Local  Committee,  who  have  provided  so  royal  a 
reception  for  the  Society,  to  the  several  street  car  companies  who 
have  furnished  free  transportation,  and  to  all  others  who  have 
done  so  much  to  make  our  visit  to  the  Gem  City  a  memorable  one. 

The  Society  then  adjourned. 

In  the  afternoon  the  members  were  conducted  by  the  Local 
Committee  to  the  Dayton  Club,  the  National  Cash  Kegister 
Works,  Sewer  Outlet  and  the  Pumping  Station. 

In  the  evening  the  Society  was  entertained  at  a  compli- 
mentary banquet  at  the  Hotel  Atlas  by  the  Dayton  friends. 
Xmnerous  appropriate  toasts  were  proposed  and  responded  to, 
and  the  occasion  was  a  very  happy  ending  of  a  most  enjoyable 
and  profitable  meeting. 
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REPORT  OF  SECRETARY. 

To  the  President  and  Members  of  the  Ohio  Society  of  Sur- 
veyors and  Civil  Engineers: 

Gentlemen — I  herewith  respectfully  submit  the  following 
report  of  matters  relating  to  the  Society:    There  are  on  the  roll 
of  membership  119  names  of  active  and  three  associate  mem- 
bers; of  this  number  53  have  paid  their  dues  in  full,  67  owe 
for  1895,  41  for  1894  and  12  for  1893.     As  for  a  number  of 
previous  years,  sixteen  himdred  reports  were  printed  this  year. 
This  number,  of  course,  after  providing  for  our  exchanges  and 
those  of  our  members  who  have  paid  up,  still  leaves  <Juite  a  num- 
ber on  hand,  but  the  additional  expense  of  two  or  three  hundred 
reports  is  not  much,  and  there  are  many  calls  for  back  reports 
from  outsiders  as  the  years  go  by,  who  are  willing  to  pay  for 
them.     Besides,  the  extra  copies  make  it  possible  to  complete  the 
files  of  members  who  join  subsequently  and  at  very  little  expense. 
In  fact,  our  files  of  three  different  years  have  become  exhausted 
and  we  are  continually  having  calls  for  them  from  members  and 
others,  which,  of  course,  we  are  unable  to  meet.    This  difficulty 
would  have  been  avoided  had  extra  numbers  been  printed  at  the 
time  publications  were  issued. 

There  have  been  received  during  the  year  and  sent  to  the 
members  whose  dues  were  paid  the  publications  of  the  following 
societies:  Michigan  Engineering  Society;  Engineering  So- 
cieties of  the  University  of  Michigan;  Iowa  Society  of  Civil  En- 
gineers and  Surveyors;  Association  of  Ontario  Land  Surveyors; 
Connecticut  Association  of  Civil  Engineers  and  Surveyors,  Illi- 
nois Society  of  Engineers  and  Surveyors  and  Indiana  Engineer- 
ing Society.  The  members  will  also  receive  the  publications 
of  The  Engineering  Society  of  the  South  and  of  The  University 
of  Illinois  as  soon  as  they  are  issued.  It  is  expected  that  the 
members  will  also  receive  the  publications  of  one  or  two  other 
college  societies  with  whom  we  are  negotiating.  The  attention 
of  the  members  is  called  to  these  excellent  publications  which  are 
alone  worth  more  than  the  annual  dues  paid  by  the  members. 
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I  have  to  report  the  death  of  Xr.  A.  JL  Graham^  an  honor* 
ar\'  member  of  the  Soeietj,  who  died  Febroarj  5^  1S96,  at  Al- 
biiqaerqne,  Sew  Mexico^  where  he  went  fc^  his  health  some 
three  yean  ago.  He  was  for  some  time  Secretary  of  The  Ohio 
Archaeological  Association,  and  was  made  an  honorary  member 
of  the  society  in  January^  1S92. 

The  postponement  of  oar  annnal  meeting  this  year  to  the 
present  date  was  doe  to  a  slight  misunderstanding  of  the  local 
committee  and  myself.  A  letter  relating  to  the  meeting  was 
received  by  the  cc«nmittee,  and  a  reply,  though  sent,  was  never 
received  by  the  Secretary,  so  that  some  three  weeks  of  valuable 
time  was  lost;  when  the  difficulty  was  finally  located,  it  seemed 
tiest  to  pitch  upon  the  time  finally  selected. 

The  publication  of  the  annual  report  was  delayed  beyond 
the  usual  time  for  the  reason  that  at  the  b^;inning  of  the  year 
we  did  not  have  sufficient  funds  to  take  care  of  it  We  began 
the  year  with  a  number  of  obligations,  while  the  collections  ox 
back  dues  were  especially  slow  and  arduous.  Many  wrote  that 
times  were  hard,  that  there  was  little  work,  and  that  they  would 
pay  up  as  soon  as  possible,  but  did  not  want  to  be  dropped  from 
the  roll.  Advertisers,  too,  talked  in  about  the  same  strain;  and 
when  a  thorough  canvass  had  been  made  of  the  field,  it  was 
found  that  the  advertisements  for  the  Sixteenth  Report  amounted 
to  but  $135;  although  this  was  slightly  more  than  the  amount 
received  the  previous  year,  it  did  not  warrant  us  in  issuing  as 
elaborate  a  report.  The  Fifteenth  Annual  Keport  cost  $315, 
while  the  one  just  issued  will  cost  but  $196,  or  about  $60  more 
than  the  amount  that  will  be  received  from  ads. 

The  payment  of  back  dues  by  a  few  members  will  enable 
us  to  start  the  year  with  a  clean  sheet,  permitting  the  report  to 
be  gotten  out  early  in  the  season,  which  will  be  much  more 
Hutisf actory  to  all  concerned. 

Your  Secretarj'^  pleads  guilty  to  the  fact  that  he  was  not 
able  for  some  months  to  give  the  society  work  the  attention  that 
it  ought  to  have  had.  He  accepted  the  office  a  year  ago,  how- 
evcT,  under  protest  and  against  his  better  judgment.  If  the  ex- 
]>(»rience  of  the  past  year  demonstrates  to  you  quite  clearly  that 
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he  was  right  a  year  ago  in  stating  that  he  ought  to  be  relieved 
from  the  office  because  he  did  not  have  time  to  do  it  justice, 
the  disappointment  of  the  past  year  will  not  have  been  entirely 
in  vain. 

To  allude  again  to  the  annual  reports,  in  order  to  make  them 
what  they  ought  to  be,  that  is,  so  that  they  will  contain  full  ac- 
counts of  the  meetings,  the  best  papers  in  full,  with  discussions 
of  them  and  with  appropriate  illustrations,  the  whole  to  be  done 
in  appropriate  style,  it  is  necessary  that  we  secure  a  good  line  of 
advertisements.  These  do  not  come  of  themselves;  in  fact,  they 
require  quite  a  large  amount  of  soliciting.  To  illustrate:  For 
the  $135  worth  of  advertising  secured  for  the  last  report,  prob- 
ably not  less  than  one  himdred  letters  were  written.  While  it 
is  difficult  for  the  Secretary  to  procure  a  sufficient  number  alone, 
with  a  little  help  from  some  of  the  other  members,  a  sufficient 
number  can  easUy  be  obtained.  A  second  way  in  which  the 
members  can  assist  the  matter  of  advertising,  is  to  communicate 
with  an  advertiser  whenever  they  can  give  him  information  as 
to  something  in  his  line  that  they  may  W  of  in  their  vicinity. 
For  instance,  a  number  of  bridge  firms  advertise  with  us.  It  is 
an  easy  matter  whenever  you  know  of  a  bridge  letting  in  your 
county  or  vicinity  to  drop  them  a  line  about  it.  In  a  similar 
manner  we  can  assist  the  other  advertisers  very  frequently. 
A  single  notice  of  this  sort  sent  to  them  is  sometimes  worth  many 
times  the  price  of  the  advertisement,  and  I  assure  you  that  they 
appreciate  it.  With  a  little  thoughtfulness  in  both  of  these  di- 
rections we  can  easily  have  the  means  for  a  publication  second 
to  none  of  its  kind. 

I^'ow  in  regard  to  the  program  for  our  annual  meetings. 
Two  years  ago  at  Cleveland,  you  will  remember,  we  resolved 
that  it  would  be  a  good  thing  to  have  .a  synopsis  of  a  portion  of 
the  papers  at  least  sent  to  the  members  a  little  time  before  the 
annual  meeting  in  order  to  save  time  and  to  make  the  discussions 
more  valuable.  So  far,  however,  this  has  been  a  difficult  end 
to  attain;  in  fact,  it  required  about  one  himdred  and  fifty  letters 
to  secure  the  promise  of  the  papers  that  we  have  on  the  program 
this  time,  and  to  get  a  synopsis  of  any  of  them  has  seemed  to  be 
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out  of  the  question.  Tlie  papers  for  our  aTinnal  meetings  ought 
to  be  largely  voluntary.  The  Secretary  doesn't  know  upon  what 
topics  you  prefer  to  write,  nor  can  he  tell  just  what  year  you  feel 
disposed  to  write  a  paper;  since,  or  a  very  common  answer  is, 
"not  this  year  but  next,"  when  asked  to  prepare  something  for 
the  coming  meeting.  I  simply  call  your  attention  to  these  things 
to  show  you  that  the  success  of  the  Society  does  not  depend  on 
one  or  two  or  three  men,  but  upon  a  number  of  you,  each  doing 
something;  but  as  you  readily  see,  that  S4>mething  would  not  need 
to  be  verv  much. 

I  am  reminded  of  the  &ict  that  we  have  passed  through  sev- 
eral years  of  hard  times  for  the  average  surveyor  and  civil  en- 
gineer, and  the  Society  is  to  be  congratulated  that  it  prospers  as 
it  does.  I  trust,  however,  that  we  have  our  gaze  higher  and  that 
what  we  have  accomplished  in  the  past  is  only  a  foreshadowing 
of  what  we  should  do  in  the  future. 

With  many  thanks  to  the  members  and  officers  of  the  So- 
ciety for  the  courtesies  received  from  them,  I  am    Truly  yours, 

C.  A.  JUDSOX,  Secretary. 


—IT- 


REPORT  OF  TREASURER. 

Gentlemen — I  herewith  submit  statement  of  receipts  and 
expenditures  of  the  Society  from  January  12,  1895,  and  ending 
February  21, 1896: 

To  the  President  and  Members  of  the  Ohio  Society  of  Sur- 
veyors and  Civil  Engineers: 

RECEIPTS. 

Sale  of  Annual  Reports I  13  30 

Membership  fees 15  00 

Annual  dues,  '92  and  '93 16  00 

"  ••     '94 60  00 

"  "     '95 266  00 

Advertisements,  15th  report 100  00 

»»  16th     **      20  00 

Cash  on  hand  January  12, 1896 167  76— $666  06 

EXPENDITURES. 

Printing  15th  Annual  Report 1260  (K) 

Stationery  and  printing 40  12 

Stenographer,  Cincinnati  meeting 85  00 

Postage 18  25 

Express,  freight  and  cartage 29  83 

Expense,  16th  annual  meeting 10  60 

Expense  of  Trustees 1  60 

Allowance  to  Secretary,  1894 100  00-  646  20 

Balance,  cash  on  hand  $110  86 

ADDITIONAL  RESOURCES. 

From  advertisements,  uncollected $133  00 

Annnal  dues  uncollected,  1895 336  00 

"         *»  **  1894 205  00 

Other  dues  uncollected 74  00— $747  00 

Respectfully  submitted, 

C.  A.  JUDSON,  Treasurer. 
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REPORT  OF  TRUSTEES. 


To  Ihe  Presidemi  and  Meimbers  of  tiu  Ohio  Society  of  Sur^ 
veyars  (tmd  Civil  EngTmeers: 

Gentlemen — Tte  undersiarned  Tnistetis  of  vour  Society  for 
the  year  18t)5-r>*>  hare,  in  accordance  with  tiie  constitution,  duly 
exainined  the  books  of  the  Secretary-Treasnrer*  and  take  plea^ 
lire  in  repjorting  the  same  in  first-class  condition  and  the  bal- 
ances correct. 

It  18  the  sentiment  of  this  board  that  this  Societv  is  under 
everlasting  obligations  to  Mr.  C.  A.  Judson  for  the  faithful  and 
competent  manner  in  which  he  has  executed  the  arduous  duties 
of  his  office  during  the  past  four  years,  and  recommend  that  a 
Tote  of  thanks  be  extended  him  bv  the  SocietT. 

J.  T.  BUCK. 
FRAXK  A.  BOXE, 
(Signed.)  E.  A.  KEMMELER, 

JXO.  W.  ATKTN'SOX, 

Trustees. 
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ADDRESS  OF  WELCOME. 

HON.  C.  G.   M'MIIiLEN,   MAYOR  OF  DAYTON. 

Mr.  President  and  Gentlemen  of  the  Ohio  Society  of  Sur- 
veyors and  Civil  Engineers: 

Gentlemen — I  desire  to  extend  to  you  my  unfeigned  thanks 
for  the  pri\dlege  of  thus  greeting  so  representative  a  body  of 
skillful,  clear-headed  and  admirable  men.  It  is  with  absolute 
pleasure  that  I  now  address  you,  for  you  will  recall  that  I  pre- 
viously met  all  or  most  of  you  at  the  last  annual  meeting  of  the 
Association  at  Cincinnati.  I  presume  that  you  will  all  remember 
the  animated  and  significant  scenes  at  the  banquet  on  that  memor- 
able occasion.  You  certainly  can't  forget  the  bottles  of  water  that 
were  so  much  in  evidence  on  that  evening.  You  certainly  can't 
forget  the  feast  of  stewed  reason  and  the  flow  of  fricasseed  reason 
that  later  resulted.  It  was  an  ideal  occasion  in  my  estimation, 
and  I  shall  never  cease  to  be  grateful  to  Providence  for  my  par- 
ticipation in  it. 

Now  you  are  in  Dayton,  of  Dayton,  and  own  Dayton.  I 
herewith  turn  over  to  you  the  golden  municipal  keys  that  have 
access  to  all  that  this  city  holds  dear,  or  interesting,  or  worthy 
of  inspection.  The  city  is  yours,  but  don't  waste  it.  Just  admire 
it  and  let  it  stay  where  it  is,  for  we  need  it  for  the  forthcoming 
centennial. 

If  you  have  been  through  our  beautiful  city,  you  have  no- 
ticed what  the  engineers  have  done  for  Dayton.  Our  beautiful 
streets,  our  good  system  of  sewerage,  our  drainage  throughout 
the  city,  a  city  that  is  very  hard  to  secure  a  good  drainage  sys- 
tem, but  we  think  we  are  in  just  as  good  shape  as  cities  that  lie 
high  and  dry. 

You  will  find  during  your  stay  here  that  our  people  are  all 
good  natured  and  willing  to  show  you  all  the  points  of  interest 
that  you  may  like  to  see.  We  hope  that  your  stay  will  be  one  of 
great  benefit  to  you,  and  that  some  of  you  some  day  may  come 
here  to  live  with  us. 
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TVe  are  in  the  midst  of  a  census  here  that  will  show  you  an 
increase  of  greater  proportion  than  any  city  in  the  country  in  the 
same  length  of  time.  We  have  a  city  here  that  is  growing  rap- 
idly in  manufacturing  interests,  in  much  greater  proportion  than 
a  great  many  places  that  are  much  larger  than  our  city.  You 
will  notice  that  in  your  visit  of  a  few  days  that  you  will  be  with 
us.  Other  cities  in  our  coimtry  have  been  dull  while  Dayton 
has  been  busy. 

Gentlemen,  I  am  not  a  civU  engineer,  but  I  propose  to  join 
the  ranks  and  engineer  you  throughout  the  most  thriving  metrop- 
olis of  Ohio.  By  this  I  mean  that  I  shall  annex  my  services  to 
the  already  capable  entertainment  conmiittee,  of  which  our  own 
esteemed  city  engineer,  Mr.  Frank  M.  Turner,  is  the  head.  You 
will  find  Frank  not  only  all  right,  but  one  of  the  brightest  and 
best  men  in  our  mimicipal  government.  Again  thanking  you, 
I  beg  leave  to  say  that  you,  one  and  all,  are  most  distinctly  wel- 
come. 
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PRESIDENT'S  ANNUAL  ADDRESS. 

BY  F.  M.  TURNER,  DAYTON, 

Members  of  Ohio  Society  of  Surveyors  and  Civil  Engineers: 

Gentlemen — Until  within  two  or  three  months  prior  to  thia 
date  I  had  expected  that  the  pleasant  duty  of  welcoming  you  to 
this,  the  seventeenth  annual  meeting  of  our  association,  would 
devolve  upon  another  better  fitted  to  the  occasion  than  I,  but  by 
the  resignation  of  the  President-elect,  Mr.  Cully,  it  becomes  my 
pleasant  duty  to  address  you  briefly  on  this  occasion.  It  is  also 
my  pleasure  as  a  resident  of  this  city  to  heartily  bid  you  welcome 
to  the  Gem  City. 

It  is  with  a  sense  of  gratification  that  I  assert  that  the  in- 
terest in  our  meetings  steadily  increase,  and  I  believe  that  by 
united  efiPort  we  can  make  our  organization  a  power  for  the  ad- 
vancement of  our  profession. 

The  most  casual  observer  cannot  fail  to  notice  the  great 
changes  in  the  profession  of  the  Civil  Engineer  since  the  organi- 
zation of  this  Society  seventeen  years  ago,  and  the  Engineer  can- 
not fail  to  have  a  certain  amount  of  pride  when  he  feels  that  to 
the  members  of  tlus  Society  and  of  kindred  organizations  in  dif- 
ferent  parts  of  the  world,  has  fallen  the  duty  of  planning  and 
directing  the  works  which  have  wrought  such  a  change  in  the 
social  conditions  of  the  world. 

Ours  is  a  work  which  demands  an  active  brain,  a  power  to 
plan,  with  the  ability  to  design  as  well  as  direct  engineering 
work.  Our  business  is  to  design  the  works  by  which  the  great 
sources  of  power  in  nature  are  directed. 

The  objects  of  the  Ohio  Society  of  Surveyors  and  Civil  En- 
gineers, as  defined  by  the  constitution,  are  the  encouragement  of 
professional  improvement  and  good-fellowship  among  its  mem- 
bers by  annual  meetings  for  the  presentation  and  discussion  of 
papers  on  scientific  topics,  and  such  other  subjects  as  may  be 
of  interest  to  its  members. 

Intercourse  between  members  is  perhaps  the  most  impor- 
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i^  T,iir*.'<  ^t\  V'^'A.      T'li*  luiiL  v'li*  v.ir'ji-  ui«nH.  v^nitnir  Tusaanrmc^ 
.iiP^^FS.'riin*  .luiii^'t*   v«*  v'lur  uin*r?»-  til.  mil  i*r  »r:ii*i?5s^  oiejisaip*  httt. 

i»<  'rt^  rrr<'i«f  '^>»^  ii  f/f  *h^  fv'ii^-'If:*'^.  Tb*-v  are  ii:;et>ied  xo  brinsr 
("/"tf  /j;«"-7<v,ATr«^  f/f  /'/^rr.par*:  fW^^TfUA  vi^Tr*,  aj>i  in  thi*  wav  to  give 
fh^  kf>'y^>>'Jsr^  ^/f  fh#r  prof ^-i-ion  to  a-L  I  venture  to  sav  that 
•h/inwr  'vUo  nr^'  v\ff^t  r*rd/Jv  to  ^'on tribute  to  the  interest  of  and 

a* 

txu'^'i'^  //f  f  h^'  H/^'i^v  in  th^r  wav«  indicated,  will  be  the  ones  who 
*^\\\  n^vi'^v*'  frfnif  if.  th^;  lar^e<!t  Ij^^elits, 

If  U  fh''  'lii^y  of  oiir  S^jT't^fty  to  elevate  the  profession  of  its 
rn^^fnlf^^r*  f/#  iFm?  v^tv  hi^he«t  rank.  The  engineers  of  this  eoiin- 
fry  ut'Vt'f  hffvc  w/'ur^'d  fr>r  thenwelves  any  fair  recognition, 
r'WiM'f  ««  «  /'!«**<  or  jir/ffffwion,  due  largely  to  a  lack  of  oi^anization. 

'tht'rt'  will  \h*  a  hill  ri']H)rt(A  to  the  Society  during  the  meet- 
\u^  I'V  tlM'  (Utwuihicfi  on  Ix'giHlation,  regulating  the  practice  of 
f;ut'M'\\t\v^  HI  Ohio,  nliicl'  bill,  I  believe,  should  receive  the  sup- 
port of  I'viTV  UK^tnbi'r  of  the  Society,  and  should  become  a  law, 
««  Hi  lliM  prr'HMit  tiriH^  th<;  title  of  civil  engineer  or  surveyor  is 

lltni|jrtlillr'nnt« 

Any  piTHiMi,  rrganllcHH  of  qualifications,  can  affix  the  title 

III  liU  «!fMiMf  nri'  if  Im'  ho  (I(»HircH.     He  can  even  hang  out  his  sign, 

nitil  ^nt  Mild  do  all  tho  c'ti^iu(*oring  business  he  can  obtain,  without 

^innih^  (bi<    lirnt  (•h'nu'Utary    tpialification,    and    violate    no 
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statute.  From  this  condition  we  find  many  persons  engaged 
in  the  design  and  construction  of  work  who  are  not  qualified  to 
do  so,  and  to  which  are  due  a  large  number  of  accidents,  which 
are  daily  occurring. 

There  seems  to  be  no  good  reason  why  a  statute  should  not 
be  framed,  of  a  general  character,  applicable  to  all  surveyors  and 
engineers  who  propose  hereafter  to  practice  in  this  State,  re- 
quiring them  to  give  evidence  of  their  attainments  and  fitness, 
and  to  obtain  a  license  before  undertaking  to  practice. 

In  conclusion,  I  beg  to  call  your  attention  to  the  very  in- 
structive program  of  papers  to  be  read  during  the  meeting,  and 
I  hope  that  a  free  and  full  discussion  will  follow  each  paper,  for 
by  this  means  members  will  add  to  the  interest  of  the  proceed- 
ings and  evidence  their  desire  to  make  the  meeting  a  success. 

Thanking  you  for  the  kind  attention  you  have  given  me, 
I  now  invite  your  consideration  of  the  further  business  of  the 
session. 
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IMPROVEMENT  AT  STREET  INTERSECTIONS. 

BY    H.  W.  MCDONALD,  C.  E. 

This  might  be  properly  termed  an  age  of  street  improve- 
ment. The  change  has  been  so  pronounced  that  a  person  re- 
turning to  his  native  city  after  an  absence  of  a  few  years  scarcely 
knows  whether  he  is  at  home  or  not.  As  a  looker-on,  I  venture  to 
"make  a  few  remarks"  relative  to  the  work  at  street  intersections. 
It  is  here  that  we  are  confronted  with  cross-walks,  conduits,  gutter- 
crossings,  catch-basins,  stench  plates,  etc.,  and  where,  more  than 
at  any  other  point,  the  improvement  effects  the  interests  and  at- 
tracts the  attention  of  the  general  public. 

^  The  average  citizen,  nowadays,  is  not  content  with  dura- 
bility  alone,  but  expects  sanitary  regulation,  safety,  convenience 
and  artistic  appearance  added,  without  additional  cost.  The 
consummation  of  this  work  devolves  upon  the  City  Engineer 
whose  instrument  is  supposed  to  enable  him  to  surmount  every 
difficulty — (if  not,  what  are  instruments  good  for?)  in  order  to 
cany  out  these  additional  reguireiaents  it  is  necessary  to  vary 
"some''  from  former  methods,  and  a  question  whether  there  is 
not  room  for  improvement  in  ''those  of  the  present.' 

AVe  submit,  for  the  consideration  of  Engineers,  the  propriety 
of  abandoning  the  location  of  sewer-inlets  or  catch-basins  at  curb 
intersections  or  street  comers,  as  a  rule,  and  placing  them  at  or 
near  the  extension  of  lot  lines  on  each  street,  as  indicated  in  our 
sketch. 

We  do  not  claim  to  have  originated  the  idea,  but  are  satis- 
fied that  there  is  no  patent  on  it,  and  that  its  adoption  would  be 
a  decided  improvement  for  the  following  reasons: 

It  would  admit  of  a  continuous  pavement,  on  sidewalk 
grade,  across  the  streets;  afford  plain-sailing  and  plenty  of  leeway 
for  pedestrians  and  vehicles;  dispense  with  the  objectionable  gut- 
ter, gutter-abutments  and  crossing-plates,  as  well  as  the  cost  of 


[For  illustration  of  street  intersectioos  see  advertisement  of  H.  W. 
McDonald  &  Co.] 
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their  construction  and  maintenance^  while  there  would  be  no 
sliding  oif  of  cross-walks  or  stepping-down-into-gutters  to  con- 
tend \vith. 

The  absence  of  deep  gutters  and  depressed  pavement  at 
street  corners  would  not  only  add  to  the  safety  and  convenience  of 
the  traveling  public,  but  to  the  general  appearance  of  the  work 
as  well. 

If  "well-holes"  or  cess-pools  (otherwise  called  catch-basins) 
continue  to  be  considered  "necessary  evils,"  it  would  remove 
them,  to  some  extent,  from  the  line  of  travel,  which  certainly 
would  be  a  move  in  the  right  direction,  while  it  would  afford 
additional  and  ample  facilities  for  conducting  surface  water  into 
the  sewers. 

The  number  of  inlets  being  duplicated,  their  size  and  con- 
sequent cost  would  be  materially  lessened,  so  that  with  gutter 
abutments,  crossing-plates  and  expensive  foundations  dispensed 
Avith,  the  improvement  could  be  made  without  additional  cost. 

The  necessity  for  constructing  "large,"  public  cess-pools, 
with  stench-plates  or  traps  (to  prevent  odors  from  getting  down 
into  the  sewers),  is  being  questioned  in  many  cities,  and  indica- 
tions point  to  radical  changes. 

It  would  be  well,  perhaps,  before  classing  these — deposi- 
tories— among  the  sanitary  improvements  of  a  city,  to  procure 
^^exaggeration  licenses,"  in  order  to  protect  ourselves  from  the 
indignities  of  property  owners  who  do  not  read  up  sanitary 
matters. 

The  original  cost  of  these  cess-pools,  although  much  more 
than  that  of  practical  inlets,  does  not  end  the  matter  by  any 
means.  It  requires  fully  ten  per  cent,  of  that  amount,  annually, 
to  bale  out  and  cart  away  the  stagnated  contents  which  Dame 
Mature  would  take  care  of  gratuitously,  if  given  half  a  chance. 

The  argument  ( ?)  advanced  in  their  favor  is  that  "they  are 
'necessary'  in  order  to  intercept  the  mud,  sand  and  silt  which 
otherwise  would  be  washed  into  the  sewers."  TAventy-five  years' 
observation  convinces  us  that  "catch-basins"  do  not  intercept 
one  per  cent,  of  the  mud,  sand  or  "silt"  conducted  into  them,  and 


that  sowers  constructed  witliout  tliem  are  in  equally  as  good  con- 
dition. 

To  demonstrate  the  tnith  of  this  statement,  it  would  be  a 
perfectly  safe  experiment  (odors  excepted)  to  have  all  the  catch- 
basins,  on  any  given  line  of  sewer,  cleaned  out  just  before  a  rain 
storm,  and  the  aggregation  scattered  in  the  street  gutters.  One 
of  two  things  would  soon  be  apparent — there  would  be  more 
"aggregation"  in  the  "catch-basina"  or  sewer — or  both — after 
the  storm,  or  the  "silt"  argument  wouldn't  hold  together.  Aa 
an  illustration  of  what  might  be  expected,  we  can  refer  you  to 
the  testimony  of  hundreds  of  persons  who  witnessed  a  much  more 
aggravated  ease  in  the  shape  of  a  street  plowed  up  loose  from  curb 
to  curb,  when  the  city  was  visited  with  a  regular  down-pour  of  rain, 
converting  the  street  into  a  muddy  river.  In  this  case,  instead  of 
"catch-basins,"  there  were  sewer  inlets  connected  with  nine-inch 
P.  traps  all  along  the  line,  and  shortly  after  the  storm,  to  the  as- 
tonishment of  all,  nothing  but  clean  water  was  found  in  the  trapst 

The  secret  lies  in  the  fact  that  mud  never  floats  until  it  is  con- 
verted into  muddy  water,  and  when  so  converted  it  moves  with 
more  alacrity  in  a  smooth  sewer,  assisted  by  the  power  behind 
it,  than  in  the  ordinarj'  street  gutter.  The  same  principle  ap- 
plies to  sand;  if  it  is  "moved"  by  the  action  of  water  in  the  gutter 
it  cannot  "halt"  when  in  the  sewer,  while  "silt"  is  manufactured 
only  in  "stagnant  water,"  and  consequently  has  "no  business" 
or  abiding  place  in  a  properly  constructed  sewer  system. 

If  tradition,  however,  continues  to  govern,  and  "catch- 
basins"  remains  to  "plague  uian-kind,"  why  not  construct  the 
"man-hole"  large  enough  and  "dee]>  enough"  for  the  pur|x)se,  and 
have  "but  one,"  instead  of  two  or  more  depositaries  at  each  street 
inttTsection  i  It  could  be  made  "deep  enough"  to  hold  the  ag- 
gregated contents  of  "all"  the  "catch -basins,"  and  with  a  fall  of 
K-ii  or  Ewi-Hty  feet  to  the  huudred,  there  would  be  no  reason  why 
"dirty  waiir"  shouldn't  get  through  the  pipes  leading  to  it.  This 
iirrangeiiii'Tit  wojild  not  only  lesson  the  expense,  bnt  place  the 
''cat*'li-basiu"  where  it  would  be  less  objectionable  during  its 
periodical  renovation,  and  where,  in  time,  some  one  "might"  sug- 
gest the  ['ri>])riety  of  cleaning  it  out  and  "filling  it  up  with  brick 
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and  cement,"  so  as  to  exactly  conform  with  the  bottom  of  the 
sewer. 

Some  ten  years  ago  the  "sewer  inlet"  was  introduced  as  a 
substitute  for  the  "catch-basin"  and  a  short  description  of  the  im- 
provement may  not  be  out  of  place  in  this  connection. 

The  original  patterns  were  a  somewhat  modified  form  of  the 
"catch-basin"  cover,  having  a  lower  plate  reduced  to  connect  with 
9,  10  or  12-inch  sewer  pipe,  heavy  flanges  to  rest  upon  a  brick 
foundation,  and  man-hole  lids  varying  from  18  to  24  inches  in 
diameter.  After  being  tested  and  rendering  satisfaction,  various 
devices  were  introduced  throughout  the  country,  all  retaining 
the  aforesaid  flanges  and  man-hole  lids,  by  way  of  imitation.  The 
idea  recently  occurred  to  the  originator  of  the  inlet  that  it  would 
be  a  very  difficult  matter  for  a  man  to  get  down  into  a  9,  10  or 
12-inch  sewer  pipe,  and  that  smaller  or  hand-hole  lids  would 
answer  every  purpose.  Looking  at  the  matter  in  this  light,  it  was 
plain  that  the  form,  weight  and  clumsy  appearance  of  the  origi- 
nal inlet  could  be  changed  so  as  to  not  only  improve  its  appear- 
ance, but  to  dispense  entirely  with  the  heavy  flanges  and  man- 
hole lids,  as  well  as  the  expensive  foundation  necessary  to  sustain 
the  original  casting.  He,  therefore,  proceeded  to  make  new  pat- 
terns accordingly,  and  to  add  other  features  to  which  your  atten- 
tion is  invited. 

The  inlet,  as  now  improved,  occupies  "none"  of  the  roadway, 
and  not  more  than  "a  square  foot"  of  surface  inside  the  curb-line; 
has  the  necessary  capacity  and  is  supplied  with  a  removable  grate, 
while  the  front  is  made  of  any  desired  radius.  Its  shape,  or  form, 
is  such  as  to  obviate  the  necessity  and  expense  of  "masonry  for  a 
foundation,"  and  permits  the  contractor  to  set  the  inlet  in  con- 
nection with  the  curb  (thus  often  avoiding  vexatious  delays), 
while  the  small  amount  of  space  occupied  inside  the  curb  leaves 
valuable  room  for  basement  purposes  or  for  pipe  lines.  This  mat- 
ter of  "space"  occupied  by  catch-basins  or  inlets  may  not  be  con- 
sidered essential  in  some  cities,  while  it  is  regulated  by  ordi- 
nance and  enforced  in  others,  to  the  extent  of  constructing  a  por- 
tion of  the  catch-basin  in  the  roadway. 

When  constructing  sewers  in  advance  of  permanent  street 
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DISCUSSION. 


J.  B.  Strawn — I  feel  that  there  are  some  questions  in  connec- 
tion with  that  paper  that  ought  not  be  passed  over.  I  feel  that 
there  is  something  right  there  that  is  not  only  an  everyday  thing 
for  us  to  consider,  but  often  many,  many  times  a  day.  Looking  at 
the  bad  arrangements  we  often  find  for  street  intersections  and 
street  crossings,  it  does  seem  to  me  that  the  plan  before  us  has 
decided  advantages.  One  is  especially  in  the  sidewalks  running 
up  to  the  top  of  the  curb.  You  haven't  there  a  place  to  step  down. 
You  haven't  an  unpleasant  place  that  will  form  an  unpleas- 
ant passage  from  the  sidewalk  to  the  crossing.  That  is  certainly 
a  thing  that  ladies  will  appreciate.  I  am  sorry  that  more  of  them 
are  not  in  existence,  and  if  we  can  do  anything  in  our  Society  to 
bring  about  that  happy  result,  to  overcome  a  thing  that  is  now 
being  very  much  bemoaned  in  our  city,  and  probably  is  in  many 
other  parts  of  this  country,  we  certainly  ought  to  do  something  in 
that  direction.  I  can  see  very  decided  merit  in  the  plan  before 
us,  and  in  getting  those  inlets  away  from  the  crossings  is  certainly 
a  great  advantage.  Another  thing  is  to  keep  clean  crossings,  in- 
stead of  having  the  low  places  for  collecting  mud  and  water,  which 
is  always  objectionable  at  crossings. 

Mr.  F.  M.  Lillie — We  have  in  our  city  a  very  similar  ar- 
rangement to  that,  and  about  the  only  difference  we  make,  is  this: 
In  the  one  place  we  built  a  regular  full-sized  catch  basin.  In  the 
other  place  we  just  built  a  little  brick  fall — say  about  two  feet 
square  by  two  feet  deep,  just  enough  to  let  the  water  fall  in,  and 
run  a  sewer  pipe  from  that  inlet  to  the  main  catch-basin.  It  is 
very  similar  to  Mr.  McDonald's,  only  worked  out  in  a  little  dif- 
ferent manner.  They  have  given  excellent  satisfaction,  in  fact 
I  don't  think  they  would  have  them  in  any  other  way.  now. 

Mr.  C.  W.  Brown — Do  you  bring  your  street  level  to  the  top 
of  the  curb? 

Mr.  Lillie — We  bring  ours  to  about  three  inches  from  the 
top  of  the  curb. 

Mr.  Brown — Do  you  notice  any  trouble  in  that  way? 

Mr.  Lillie — No,  sir. 
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ifr.  White — I  would  like  to  ask  if  it  is  not  more  difficult  to 
Icp^p  that  .-jet*tit>ii  drained  off  whiet  rests  so  nearly  leveL 

Mr.  F.  M.  DavisBon — ^To  drain  the  water  from  that  section? 

I  do  not  f^ee  whv  there  should  be  anv  trouble  about  that,  because 

It  t  J 

from  the  inlet  there,  sloping  towards  the  center  of  the  street,  it 
would  work  the  surface  each  way,  and  the  natural  inclination 
would  be  for  the  water  to  go  towards  that  inlet. 

Mr.  J.  L-  Gilpatrick — I  would  like  to  know  the  difference 
in  the  expense  of  one  of  the  oM  catch-basins  and  these  side  basins. 
What  is  the  relative  expense,  compared  to  the  one  shown? 

Mr,  McDonald — The  two  catch-basins  beins:  so  much  leas  in 
weight  require  no  extra  foundations  or  substantial  arrangement, 
as  is  the  case  with  the  old  style  comer  basin^  in  order  to  prevent 
settlement  These  require  nothing  of  the  kind.  The  curbing 
makes  all  the  necessary  foundation  the  inlet  needs,  consequently 
it  would  be  much  cheaper  than  the  old  style,  saving  the  work  of 
building  catch-basins  and  sewer  inlets  of  that  kind;  and,  ther« 
being  a  deep  gutter  in  most  cities,  they  put  in  gutter  abutments, 
and  in  addition  to  that  gutter  plates.  I  notice  a  great  many  of 
them  in  this  city — iron  enough  aroimd  the  comers  to  make  a 
dozen  inlets.  That  would  all  be  disposed  of,  and  the  curb  support- 
ing the  inlets  makes  it  possible  to  make  this  improvement  fully  as 
cheap. 

Mr.  C.  A.  Judson — In  vievr  of  the  fact  that  the  old  stvlo 
basin  has  been  used  so  generally,  I  would  like  to  ask  if  any  ar- 
gument occurs  to  any  of  you  why  it  should  not  be  used.  I  never 
really  studied  the  question  very  much.  In  the  eight  years  of 
my  experience  as  city  engineer,  I  used  the  old  style  basins,  be- 
cause that  is  the  one  I  found  my  predecessors  had  used,  and  in 
fact  is  about  the  only  one  I  knew  of.  They  were  using  them  in 
Toledo  and  Cleveland,  adjacent  to  our  place,  and  I  kept  on  using 
them.  But,  since  Mr.  McDonald  has  introduced  his  catch-basin, 
I  have  been  at  a  loss  to  give  any  really  good  reason  for  the  old 
stvle  basin.  Of  course  the  theorv  is  that  it  will  catch  the  sand 
and  dirt  that  washes  out  of  the  gutter,  and  it  is  built  large  enough 
to  hold  that  dirt,  and,  as  he  said,  the  dirt  could  be  carted  away 
to  some  other  place.    Xow,  it  occurs  to  me,  is  there  any  benefit 
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in  stopping  that  dirt?  Of  course,  if  the  sewer  can  carry  it  away 
just  as  well  as  not  without  any  injury  to  the  sewer  at  all,  what  is 
the  object  in  carting  it  away?  I  do  not  remember  of  ever  having 
any  trouble  with  open  inlets.  Since  they  have  put  in  an  improved 
inlet  in  the  last  few  years,  I  do  not  remember  that  we  have  had 
any  stoppage  of  sewers  in  the  city  as  a  result  of  open  inlets.  As 
I  said,  the  question  occurs  to  me  whether  there  is  any  argument 
in  favor  of  the  old  style  after  all. 

Mr.  Gilpatrick — The  objection  to  that  style  has  arisen  from 
the  imperfections  in  the  construction  of  these  old  sewers.  I  have 
in  mind  a  place  at  home  where  the  water  comes  down  a  short  hill, 
perhaps  running  down  in  the  course  of  forty  rods  125  feet.  Then 
it  strikes  off  of  the  hill  into  the  sewer,  but  before  going  into  the 
sewer  the  water  passes  over  or  along  a  level;  then,  after  passing 
perhaps  100  feet,  it  strikes  down  a  change  of  grade,  where  the 
grade  is  perhaps  not  more  than  one-fourth  as  great  as  in  that 
first  100,  feet,  and  then  goes  on  again  down  another  pitch,  and 
that  imperfectly  constructed  sewer  did  at  some  times  fill  up. 

Mr.  Strawn — If  we  had  sewers  constructed  as  an  old  engineer 
told  me  of  one  that  he  had  examined — when  he  came  to  examine 
it,  the  outlet  of  the  sewer  was  about  four  feet  higher  than  the 
inlet.  By  that  plan  the  sewer  would  have  a  pretty  good  chance 
of  filling  up.  And  we  see  a  great  deal  of  that  kind  of  engineering 
in  work  that  was  done  many  years  ago — not  since  the  Ohio  Society 
was  started.  ?f  ow,  the  theory  seems  to  me  to  be  that  catch-basins 
are  absolutely  absurd  when  looked  at  from  a  sanitary  point  of 
view.  It  is  a  place  to  catch  filth,  it  is  a  place  for  filth  to  collect 
and  be  decomposed.  If  ow,  the  writer  of  that  article  I  think  gave 
us  a  very  excellent  illustration  of  the  absolute  want  of  any  good 
ground  for  the  catch-basin.  In  case  where  a  street  was  ploughed 
up  and  a  whole  river  of  dirty  water  that  would  fill  a  hundred 
catch-basins  went  into  the  sewer  and  out  as  well.  Now,  I  ex- 
amined some  catch-basins  not  so  very  long  ago  where  the  catch- 
basin  filled  up  full  the  very  first  shower  that  came,  and  it  was  not 
a  very  big  shower  either.  That  was  cleaned  out  and  it  absolutely 
filled  up  tho  next  rain.  Now  if  you  will  clean  it  out  before  de- 
composition sets  in,  you  will  have  a  fairly  good  sanitary  catch- 
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basin.  I  can  see  no  possible  use  for  those  old  catch-basins,  except 
to  give  a  lot  of  fellows  work,  who  do  not  have  it  and  must  of 
necessity  have  employment.  It  looks  to  me  like  a  simple  way  of 
giving  a  lot  of  men  employment  who  do  not  have  much  work. 
I  can  see  no  good  of  putting  in  these  old  catch-basins. 

Mr.  Gilpatrick — I  hope  the  Society  will  not  be  deprived 
of  the  remarks  of  the  President,  so  far  as  the  City  of  Dayton 
is  concerned,  simply  because  he  is  in  the  chair. 

President  Turner — When  I  assumed  the  oflSce  of  City  En- 
gineer here  about  six  years  ago,  they  were  using  the  old  style 
basin,  but  they  became  such  a  nuisance  that  we  have  abandoned 
them,  and  now  use  them  without  the  basin.  In  fact,  the  Board 
of  Health  got  after  us  several  times  and  compelled  us  to  quit 
using  them. 

Question — What  are  the  connections? 

Mr.  Turner — We  have  been  using  the  straight  ones. 

Question — Is  there  no  trap? 

Mr.  Turner — No,  sir.  We  use  the  separate  system  here. 
There  is  no  true  sewage  in  the  storm  water  sewers. 

Question — Do  you  see  any  objection  to  such  a  comer  as 
that  (pointing  to  a  sketch  of  new  system),  as  compared  to  the 
other,  and  do  you  use  anything  of  that  sort  in  Dayton? 

Mr.  Turner — We  use  comers  with  two  catch-basins,  but  do 
not  place  paving  level  with  curbing.  We  raise  the  paving  so  as 
to  make  a  three  or  four-inch  gutter  around  the  curves.  I  do  not 
favor  making  the  paving  level  with  curbing,  as  that  would  make 
the  surface  of  the  street  almost  level,  and  you  would  have  trouble 
in  getting  the  water  off,  also  people  in  turning  the  comers  would 
drive  over  the  sidewalk. 
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PORTLAND  CEMENT-LIME  MORTAR. 

BY  8.   B.   NEWBERRY,  SANDUSKY. 

Mr.  President  and  Members  of  the  Ohio  Society  of  Survey^ 
ors  aud  Civil  Engineers: 

I  have  decided  to  speak  for  a  few  minutes  tonight  on  the 
subject  of  Portland  Cement  and  lime  for  mortar  for  brick  in 
masonry.  This  to  me  is  quite  an  interesting  subject,  and  a  good 
deal  of  interesting  work  has  been  done  on  it.  I  will  ask  your 
patience  for  a  few  moments  while  I  go  into  this  very  briefly: 

Mortar  is  a  plastic  mixture  of  sand  with  lime  or  cement, 
used  for  joining  brick  or  stone  or  for  plastering  walls  or  ceilings. 

Three  different  kinds  of  mortar  are  in  common  use  for  these 
purposes.    These  are : 

Lime  mortar. 

Xatural  cement  mortar. 

Portland  cement  mortar. 

Each  of  these  is  suitable  for  certain  purposes,  and  each  has 
its  decided  drawbacks. 

Lime  mortar  hardens  chiefly  by  drying  out,  and  the  hard- 
ening is  extremely  slow  and  imperfect.  It  has  been  foimd  that 
in  mortar  over  500  years  old,  the  conversion  of  the  hydrate  of 
lime  into  carbonate  was  only  partial,  most  of  the  lime  still  re- 
maining in  the  free  state.  Owing  to  its  slow  and  imperfect  hard- 
ening, and  lack  of  all  hydraulic  properties,  lime  mortar  is  suit- 
able only  for  the  commonest  uses. 

Xatural  cement  mortar  is  largely  used  in  building.  The 
variable  quality,  low  tensile  strength,  and  coarse  grinding  of  the 
common  hydraulic  cements,  make  the  natural  cement  mortar  a 
very  untrustworthy  material,  and  have  led  architects  and  en- 
gineers to  adopt  something  better  in  the  construction  of  im- 
portant buildings  and  bridges.  The  quick-setting  qualities  of 
the  common  cements  are  also  a  great  cause  of  inconvenience  in 
their  use,  making  it  necessary  to  mix  the  mortar  in  very  small 
quantities  at  a  time. 
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Portland  cement  mortar  is  immensely  superior  to  the  pre- 
ceding in  strength,  uniformity  and  permanence.  To  have  good 
plastic  qualities,  and  work  smooth  under  the  trowel  it  must, 
however,  be  rich  in  cement,  containing  not  more  than  2^  parts 
sand,  at  most,  to  1  part  Portland  cement.  Such  a  mixture  is 
costly,  and  is  adopted  only  when  the  greatest  possible  strength  is 
required,  and  economy  is  a  secondary  consideration. 

Mixtures  of  Portland  cement  with  5  or  6  parts  sand  are 
abundantly  strong  for  any  possible  requirement  as  mortar,  and 
no  more  costly  than  natural  cement  with  2  parts  sand.  Such 
mixtures  cannot,  however,  be  used  for  jointing  masonry  or  brick- 
work, because  they  are  not  plastic,  and  work  "short"  under  the 
trowel.  Poor  mixtures  of  this  kind  are  also  very  porous,  and  do 
not  adhere  well  to  brick  or  stone. 

There  is  a  very  simple  method  of  correcting  these  defects 
in  poor  mixtures  of  Portland  cement  and  sand.  This  is  the  ad- 
dition of  a  suitable  proportion  of  slaked  lime,  in  the  form  of 
lime  paste.  In  this  way  a  mortar  may  be  obtained  which  has  all 
the  high  qualities  of  Portland  cement,  and  is,  at  the  same  time, 
plastic,  impervious  to  water,  and  cheap. 

The  proportion  of  lime  paste  required  varies  with  the  amount 
of  sand  used.  The  following  standard  nnxtures  have  been  found 
satisfactory:    (Quantities  by  measure.) 

Portland  cement  1,  lime  paste  i,  sand  5. 

Portland  cement  1,  lime  paste  1,  sand  6  to  7. 

Portland  cement  1,  lime  paste  1^,  sand  8. 

Portland  cement  1,  lime  paste  2,  sand  10. 

These  mixtures  are  calculated  to  give  in  each  case  the  high- 
est density;  that  is,  the  cement  and  lime  are  so  proportioned  as 
to  fill  the  voids  of  the  sand.  In  ordinary  building  sand,  contain- 
ins:  coarse  and  fine  material,  the  proportion  of  voids  is  about  one- 
third  of  the  total  volume.  Higher  proportion  of  lime  than  those 
given  would  yield  weaker  mixtures. 

As  to  the  strength  of  Portland  oement-lime  mortar,  it  has 
been  clearly  proved  by  careful  experiments  that  while  the  ad- 
dition of  lime  weakens  neat  cement  or  rich  mixtures  of  cement 
and  band,  it  actually  greatly  strengthens  mixtures  containing 
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m«;re  than  three  parts  sand  to  one  of  cement.  The  reason  is, 
t-vidently,  that  in  these  poor  mixtures  the  voids  are  not  filled  by 
the  cement,  and  the  lime  helps  to  fill  the  voids,  both  in  the  sand 
and  in  the  cement  itself. 

Some  of  the  results  obtained  in  tensile  strength  tests  of 
Portland  cement-lime  mortar  may  be  seen  in  the  following  table. 
The  figures  given  represent  the  average  of  three  briquettes  each 
in  the  seven  and  twenty-eight  day  tests,  and  one  briquette  only 
at  one  vear: 

7  Days  Water, 
7  Days.  28  Dayi.  1  Vear.       10  Mos.  Air. 

Portland  and  Air-Slacked  Lime. 

Cement  1,  Lime  paste  i,  Sand  5. . .  133  394 

'•        1       »•        »»      1      "     5...  166  432 

Portland  and  Water-Siaclied  Lime. 

Cement  1,  Lime  paste  i,  Sand  5. . .  126  180  246 

•*        1        *•        **      1      "     5...  138  183  267 

•*        1        •*        "1      ••     8...  103  166  216 

»•        1        "        "      1      '*    10...    67  92  130 

"        1        "        "      1      "    12...    49  63  96 

Louisvillle  Cement  and  Sand. 

Cementl,Sand  2 43  106  168 

"        1       "     8 20  66  112 

Portland  and  Sand. 
Cement  1,  Sand  3 202  294  376 

In  the  above  tests  of  Portland  cement-lime  mortar  it  will 
be  £eeri  that  the  proportion  of  lime  used  in  the  mixtures  contain- 
ing &,  10  and  12  parts  sand  was  too  low.  As  the  voids  in  the 
sand  tu»ed  amounted  to  33  per  cent,  of  the  total  volume,  the  com- 
bined volumes  of  cement  and  lime  paste  should  have  been  one- 
third  the  volume  of  sand  used.  It  is  probable  that  these  pro- 
portions, using  more  lime,  would  have  given  higher  results  in 
the  case  of  the  poorer  mixtures.  A  series  of  tests  on  this  plan  is 
now  in  progress,  and  I  hope  to  have  the  pleasure  of  reporting 
the  i-esults  at  next  year's  meeting. 

Comparing  the  results  obtained  with  Portland  cement-lime 
mortar  and  Ix)uisville  cement  mortar,  it  will  be  seen  from  the 
table  that  the  mortar,  Portland  1,  lime  1,  sand  8,  is  superior  to 
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Louisville  1,  sand  2;  also  that  the  mixture,  Portland  1,  lime  1, 
sand  10,  is  superior  to  Louisville  1,  sand  3. 

The  comparative  cost  of  these  mixtures  may  be  easily  cal- 
I  ulat(^,  if  the  cost  of  the  various  ingredients  is  known.  We  may 
take  the  following  figures  as  a  fair  average,  in  this  section  of 
the  countrj', 

Portland  cement  (American),  in  sacks,  $2.10  per  barrel  of 
360  pounds,  or  3  3-10  cubic  feet,  63  cents  per  cubic  foot. 

Louisville  cement,  70  cents  per  barrel  of  260  pounds,  or 
3  3-10  cubic  feet,  21  cents  per  cubic  foot. 

Lime,  50  cents  per  barrel,  corresponding  to  lime  paste  at 
25  cents  per  barrel  of  3  3-10  cubic  feet,  7^  cents  per  cubic  foot. 

Sand,  60  cents  per  yard,  2  2-10  cents  per  cubic  foot. 

We  mav  now  calculate  as  follows: 

Louisville.  Portland.  Portland. 

Cement  1 ,  8and  2.       Cement  1,  Lime  J,  Sand  6.  Cement  l,Lime  1 ,  Sand  S. 

1  cu.ft.  cement,    .21     1    eu.  ft.  cement,     .63       1  cu.  ft.  cement,      .63 

2  ''     sand,       .044       i  '*  lime  paste,  .04  1  *Mime  paste,  .075 

—                         5  "  sand,           .11  8  "  sand,            .175 

2i    "                    .254  —                            —                             

11  cts.  per  cubic  foot.  5J  "  .78  8  **                       .880 

14f0  cts.  per  cubic  foot.      11  cts.  per  cubic  foot. 

It  thus  appears  that  good  Portland  cement-lime  mortar  is 
groally  superior  to  Louisville  mortar  in  strength,  and  is  no  more 
er.piinsive. 

The  method  of  mixing  cement-lime  mortar,  as  generally 
r»jcommended,  consists  in  mixing  the  lime  paste  with  the  neces- 
sary water,  and  adding  the  dry  mixture  of  cement  and  sand. 
Another  method,  which  has  the  advantage  of  simplicity  and 
saves  considerable  labor,  is  simply  to  use  "milk  of  lime"  instead 
of  water  for  mixing  with  the  cement  and  sand.  This  makes 
the  proportion  of  lime  used,  however,  rather  uncertain.  The 
water  required  to  make  a  plastic  mortar  with  poor  mixtures  is 
about  25  per  cent,  of  the  volume  of  cement  and  sand  used.  As- 
suming ordinary  milk  of  lime  to  consist  of  one  part  lime  paste 
and  two  parts  water,  the  use  of  this  milk  of  lime  for  miinng  would 
give  about  the  following  proportions: 
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Cement  1,  lime  paste  i,  sand  5. 

Cement  1,  lime  paste  f ,  sand  8. 

Cement  1,  lime  paste  1,  sand  10. 

In  the  mixtures  with  eight  or  ten  of  sand  it  would  be  better 
to  use  more  lime,  as  already  explained.  However,  this  method 
of  mixing  has  the  great  advantage  of  preventing  the  introduction 
of  coarse  particles  of  unslaked  lime,  which  by  subsequent  slaking 
might  greatly  damage  the  work. 

One  barrel  of  Portland  cement  is  sufficient  to  lay  2,000 
brick  with  mortar  1  to  ^  to  5,  or  3,000  brick  with  mortar  1  to 
lto8. 

The  advantages  which  Portland  cement-lime  mortar  pos- 
sesses are,  rapidity  of  hardening,  great  strength  and  permanence, 
extraordinary  adhesion  to  brick  or  stone,  and  impermeability 
by  water. 

The  question  of  adhesion  of  Portland  cement-lime  mortar 
to  brick  was  experimented  on  some  years  ago  by  Dykerhoff. 
He  found  that  in  poor  mixtures  of  cement  and  sand  the  adhesion 
was  increased  as  much  as  five  times  by  the  addition  -of  a  small 
proportion  of  lime  paste.  In  Dykerhoff's  experiments,  bricks 
were  laid  crosswise  on  each  other  and  joined  by  mortar  of 
different  kinds.  The  surface  joined  measured  22.3  square  inches. 
The  weight  required  to  pull  these  bricks  apart,  after  three  weeks' 
hardening  in  air,  was  186  pounds  with  a  mortar  of  1  to  ^  to  7, 
a  number  almost  exactly  equal  to  that  obtained  with  1  cement 
and  3  sand,  without  lime. 

The  subject  of  the  permeability  by  water  of  various  mortars 
was  also  investigated  by  Dykerhoff  with  discs  three-fifths  of  an 
inch  in  thickness.  After  seven  days'  hardening,  the  following 
results  were  obtained: 

Portland  cement  1,  sand  1,  slightly  permeable. 

Natural  cement  1,  sand  1,  very  permeable. 

Portland  cement  1,  lime  i,  sand  2,  impermeable,  even  after 
long  test. 

Portland  cement  1,  lime  1,  sand  3,  impermeable,  even  after 
long  test. 


Portland  cement  1,  lime  2,  sand  6,  impermeable,  even  after 
long  test. 

Afi  to  the  practical  results  which  have  been  obtained  with 
Portland  cement-lime  mortar,  the  writer  would  state  that  this 
material  has  been  used  in  a  number  of  important  buildings  in 
Cleveland  and  other  cities  during  the  past  three  years,  with  very 
satisfactory  results;  also  that  the  large  brick  sewer,  Huntington, 
Ind.,  completed  a  year  ago,  was  built  with  Sandusky  Portland 
cement-lime  mortar,  1  to  ^  to  5,  the  work  requiring  over  3,000 
barrels  of  Portland  cement. 

Probably  one  of  the  largest  granite  men  in  St.  Louis,  Mr. 
Bruner,  told  me  that  he  began  to  mix  sand  with  Portland 
cement  twelve  years  ago,  in  setting  tiles,  and  that  in  spite  of  all 
he  could  do  he  could  not  get  floor  tiles  to  stick  with  Portland 
cement  and  sand,  no  matter  how  much  cement  he  used,  but  as 
soon  as  he  used  a  little  slaked  lime  with  it,  the  adhesion  was 
good  and  he  had  no  further  trouble.  In  setting  tiles  he  has  al- 
ways used  lime  with  the  cement. 

I  would  like  to  mention  one  thing  that  is  of  practical  in- 
terest. Some  parties  at  Sandusky,  not  connected  with  the  San- 
dusky Portland  Cement  Company,  which  I  represent,  have  the 
material  with  which  to  make  a  snow-white  Portland  cement, 
and  they  are  about  to  begin  to  erect  a  small  factory  for  the  pur- 
pose of  manufacturing  it.  The  material  is  nothing  but  lime  and 
clav,  but  absolutelv  free  from  iron.  It  does  not  contain  one-tenth 
of  one  per  cent.  The  result  is  that  it  is  very  light  in  color,  and 
the  cement  when  screened  is  a  white  powder.  From  a  number 
of  tests  it  is  found  equal  if  not  superior  to  Portland  cement. 

The  color  of  the  ordinary  Portland  cement  is  due  to  two  or 
three  per  cent,  of  oxide  of  iron.  The  experiments  that  I  have 
made  show  that  iron  does  not  enter  at  all  into  the  hydraulic 
properties  of  cement  and  is  better  left  out,  that  is,  Portland 
cement  used  in  setting  white  stone,  for  the  reason  that  it  will 
not  stain  the  stone.  I  have  been  told  by  architects  that  it  is 
largely  used  in  St.  Louis  and  Chicago,  that  the  color  ^vill  spread 
through  the  stone  to  a  distance  of  eighteen  inches  and  will  stain 
'i  stone  just  like  iron. 
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Considerable  quantities  of  another  cement  are  being  im- 
ported into  this  country  for  the  purpose  of  setting  white  stone. 
It  is  something  like  that  white  Portland  cement,  and  is  mixed 
with  one  and  one-half  parts  of  white  sand^  such  as  is  used  for 
glassmaking.  The  result  is  a  white  surface.  You  can  see  a 
difference  between  the  two.  It  is  expected  that  that  material 
will  be  used  for  artificial  stone  for  cemetery  work.  You  can  see 
m  cemetery  stone  a  great  deal  of  white  cement  used.  It  is  gray 
and  not  attractive  in  appearance.  We  have  made  experiments 
with  this  with  white  crushed  marble — marble  chips  just  crushed 
up.    It  imitates  actual  marble  admirably. 

DISCUSSION. 

Mr.  J.  B.  Weddal — I  would  like  to  ask  what  the  experience 
has  been  in  the  mixture  of  lake  sand  with  Portland  cement,  as  to 
getting  it  to  work  freely  under  the  trowel.  My  experience  has 
not  been  satisfactory.  It  does  not  seem  to  mix — the  cement  and 
sand  and  water  together.  Now,  I  do  not  know  whether  I  was 
right  in  it  or  whether  I  had  the  right  materials  to  work  with,  or 
what  was  the  matter,  but  it  did  not  give  me  satisfaction.  I  do 
not  like  to  give  it  up  because  I  feel  that  we  ought,to  get  a  mortar 
out  of  these  ingredients  and  get  a  good  one.  I  judge  that  the 
trouble  is  using  lake  sand  and  cement  for  the  mortar.  It  has  not 
the  plasticity.  If  you  make  it  as  wet  as  you  have  to  handle  it, 
the  cement  and  sand  will  wash  apart.  They  do  not  adhere.  Of 
course  the  character  of  the  sand  may  have  a  great  deal  to  do  with 
that. 

Mr.  Strawn — I  think  I  can  explain  Mr.  Weddal's  objection. 
K  he  had  taken  a  microscope  and  put  some  of  that  sand  under 
the  microscope,  he  would  see  that  the  lake  sand  was  nothing  but 
a  lot  of  pebbles  or  marbles,  with  no  angles  to  it  at  all.  Whereas, 
if  he  would  take  other  sand  and  put  that  under  the  same  glass  he 
will  find  it  in  little  cubes,  with  sharp  angels  to  it. 

I  had  an  experience  exactly  like  that.  Sand  that  I  thought 
was  the  finest  sand  I  ever  saw,  was  nothing  more  than  little  round 
marbles.  It  is  the  quality  of  the  sand.  The  real  properties  of 
retaining  bond  in  the  sand  to  make  goofl  mortar  have  been  won 
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off  vitii  the  consent  rolling  back  and  forth  of  the  waves,  con- 
st&ntlv  vrearinir  it  avrav  to  nothin^r  but  little  marbles.  Take 
dome  of  the  lake  sand  that  has  been  adopted  bv  engineers  and 
simplv  put  it  under  a  micro?c\>j^,  and  it  will  be  Terr  easily  seen 
whether  it  is^  c^W  sand  or  not*    You  tike  lake  sand  and  roll  it  in 

vour  baud  and  it  is  as  smooth  as  flaxseed. 

« 

Mr,  Woddal — This  last  has  not  alwav?  been  my  experience 

with  makiuir  m<>rtar  out  of  lake  sand,    I  hare  succeeded  in  get- 

tiTur  s<"»uie  iiionar  that  worked  verr  nicelv, 

Mr,  Srrawn — There  is  a  diffe^eiic^  in  lake  sand,  some  of  it 
beii.A:  >i;l»iec*t  to  the  action  of  the  water  and  some  of  it.  being  in 
|vv"k-eTSs  being  fr^e^  from  it. 

1  T^ant  to  xret  all  the  opinions  on  this  foibiect  that  I  can.  I 
iTi^v  a>k  s^iiTK"'  qiiosti^MTS  that  mar  noi  ejcacdx  tie  in  oirder.  I  would 
]:k(  to  ij>k  Tiic  profoj^oT  oue  or  rvro  ciKstions  in  reference  to  the 
pr.».v,n-T  of  Pon^and  cement*  I.ASt  summer  I  ^lecified  a  cement 
t'rr,k.  in  cji:ja^*ity  to  the  Sandusky*  and  it  bronirht  up  some  dis- 
<-U55sii»Ti  in  reference  to  another  brand,  and  we  had  some  little 
/liscussir^n  aboiit  it  on  the  part  of  the  dealers,  some  feeling  that 
Thfjt  v-a>  TioT  the  vcT}  be?.t*  and  in  that  discTisaon  serecal  things 
wi'Vf  Sro;5£'};T  om  x]ifA  C4iuse«l  me  tf  liiink  about  this  prc«duct  of 
v.-.i^rs — nrit  tlte  Siiiirliiskx  nifiTirw'acrnrfi.  That  was  this.  I  can- 
ijro  fi^'e  y.iu  thr-  f»i:rhoriiy,  br.t  1  w^nt  t*-  ask  vciu  the  questi<Mi 
I'.'lK'^her  tLeTc-  et.rerf  into  its  mf*Tir«faf*ru're  a  certain  amount  or 
f>r.'»]»  irrioT.  «»f  Mme  that  is  aetrimeTiritl.     I  ask  this  for  informa- 

"^*!r.  Xf'vlu'r'n-—  1  n.i.7)i»:  vt^n.'s  jjii>v'cr  lijflt  LTi{sr}'"*n,  be- 
n  ^]<i  i,]\  cernf'T.Ty  *,r(*  cr»7Ji"5v>s<v'^,  ot"  abmn  Thrt»<:-f»»7irrhs  of  lime 

> 

iVir.  Sr.rf.v7; — "W'lici.  ii  c»nn(»v  Tm  ]»(•  iucorMorxire'^  w^Iih  sand, 
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prepared.  There  should  not  be  any  free  lime  in  any  good  Port- 
land cement.  1  suppose  the  cement  could  carry  two  or  three  per 
cent,  without  being  detrimental  under  certain  circumstances. 
Mix  it  with  two  or  three  per  cent,  of  white  lime  and  put  it  in 
mortar  and  it  will  swell  up,  sho\ving  the  effect  that  nuick  lime 
has  on  it. 

Mr.  Strawn — Where  you  use  your  mixture  as  you  have  it 
there,  what  result  will  you  get  where  the  work  is  all  made  equal 
as  to  its  setting  qualities? 

Mr.  Newberry — That  is  a  good  question  and  one  that  I 
think  I  ought  to  be  pretty  cautious  about  answering,  because  I  do 
not  know  that  anybody  could  answer  that  question.  It  has  been 
claimed  that  Portland  cement  lime  mortar  containing  large 
amounts  of  lime  did  stand  water  well,  but  it  does  not  stand 
moving  water.  I  have  seen  that  statement.  If  I  were  going  to 
put  cement  work  under  water  I  should  not  put  lime  in  it.  These 
briquettes  were  kept  a  year  in  water. 

Question — How  about  the  Portland  cement-lime  mortar  for 
underground  foundations? 

Mr.  STewberry— I  cannot  give  any  positive  answer  in  re- 
gard to  underground  foundations. 

Mr.  Strawn — Is  it  advisable  to  attempt  to  mix,  say  one  to 
one  and  ten  or  one  to  one  and  twelve,  that  is  by  men  who  usually 
do  the  ordinary  class  of  masonry?  I  would  like  to  ask  whether  it 
is  not  a  risk  to  attempt  such  a  proportion  as  that. 

Mr.  Newberry — I  do  not  see  why  there  should  be  any  diffi- 
culty with  it.  If  the  cement  and  sand  are  mixed  dry  to  begin 
with,  and  then  lime  paste  mixed  with  it  and  the  sand  shoveled 
right  in.  It  looks  like  a  very  little  cement  spread  out  very  thin, 
but  when  you  come  to  try  it,  it  makes  a  great  deal. 

Mr.  Strawn — It  is  all  right  if  you  can  get  it  done,  but  does 
not  the  average  man  neglect  to  do  it? 

Mr.  Newberry — I  do  not  see  why  he  should.  Where  it  is  a 
question  of  mixing  a  ffood  mortar,  it  can  be  watched  very  closely. 
We  make  concretes  of  cement  and  sand,  one  to  fifteen  making 
most  excellent  concretes. 

There  certainly  ought  to  be  no  difficulty  in  mixing  one  part 
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of  cement  and  one  part  of  sand.  As  soon  as  it  shows  a  uniform 
color,  it  is  well  mixed.  If  this  is  mixed  with  the  lime  and  paste 
it  is  bound  to  be  a  good  mixture. 

Mr.  Strawn — I  must  confess  that  my  experience  has  been 
against  your  theory.  I  used  more  cement  than  was  really  neces- 
sary. 

Mr.  Gilpatrick — Do  you  not  find  also  a  difficulty  in  mixing 
cement  and  sand,  in  getting  the  proper  proportion  ? 

Mr.  Newberry — If  you  get  in  too  much  cement,  then  it 
spoils  it  that  way.  You  can  overdo  the  compound  by  putting  in 
too  much  cement,  but  the  error  is  apt  to  be  the  other  way,  espe- 
cially if  it  is  done  by  contractors. 

Mr.  Gilpatrick — They  are  generally  disposed  to  put  in  toa 
much  sand  and  too  little  cement. 

Mr.  Newberry — 1  think  I  have  built  probably  eight  brick 
buildings  and  as  many  brick  stables,  in  which  I  have  used  cement 
with  lime  mortar.  I  found  this  to  be  probably  one  of  the  most 
valuable  things  that  has  ever  occurred  in  my  experience  in  build- 
ing. If  you  get  a  nice  clean  joint  in  brick  work  it  never  washea 
out  and  will  stand  for  ages,  whereas  with  lime  mortar  you  very 
often  find  that  it  washes  out  and  in  fifteen  or  twenty  or  thirty 
years  you  have  a  very  unsatisfactory  looking  wall.  I  do  not  like 
to  say  with  just  how  little  cement  we  can  get  along  with.  Con- 
tractors are  so  conscientious  about  making  it  strong  with  sand, 
that  if  you  allow  one  part  of  cement  and  twelve  of  sand,  to 
make  sure,  they  put  in  one  part  of  cement  and  twenty-four  of 
sand. 

Mr.  Strawn — I  considered  it  a  very  serious  case  that  came 
up  within  the  last  year,  where  I  was  very  anxious  to  get  an  ex- 
cellent foundation.  It  was  on  very  dangerous  ground.  I  left  in- 
stnictions  for  putting  in  concrete.  I  went  away  and  got  back 
to  my  work  on  Monday  evening.  I  found  that  a  good  portion 
of  the  concrete  was  down.  It  looked  to  me  to  be  very  poor  in- 
deed. I  made  inquiry  and  they  said  they  had  followed  my  in- 
structions and  the  specifications.  I  complained  about  it  being 
too  rich  with  sand,  and  the  result  was  that  I  had  it  all  taken 
out.    I  could  not  detect  a  particle  of  cement  in  it.    I  had  them 
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make  a  new  mixture  and  put  in  the  required  amount  of  cement, 
and  that  hardened  up  as  hard  as  you  could  ask  any  concrete  to 
harden.  But  I  would  not  want  to  go  lower  than  that  figure — 
eight  of  sand  and  one  of  cement — in  any  work.  I  do  not  care 
how  good  the  cement  may  be,  the  finer  the  better,  when  you  get 
below  eight  you  are  below  the  danger  line.  I  have  samples  of 
concrete  made  with  one  part  of  cement  and  one  sand,  but  I  would 
not  want  to  depend  on  it.  I  took  up  a  piece  of  concrete  of  the 
right  mixture  and  it  broke  a  good  solid  brick  all  to  pieces  without 
phasing  the  sample  of  concrete.  That  was  made  with  a  great 
deal  of  care.  But  you  won't  get  the  ordinary  workman  to  take 
the  necessary  care  to  get  the  work  in  such  shape  that  will  justify 
you  in  putting  that  small  amount  of  cement  in  it.  I  do  not 
think  it  would  be  advisable.  1  do  not  think  it  would  be  to  the 
interest  of  cement  makers  to  advise  them.  They  can  get  better 
results  by  putting  in  a  little  more  cement.  I  do  not  think  there 
is  any  danger  of  error  in  that.  I  would  sooner  put  in  six  parts 
of  cement  than  nine.  I  am  a  very  ardent  admirer  of  Portland 
cement  in  masonry,  and  work  that  I  have  had  for  a  number  of 
years,  I  have  felt  that  Portland  cement,  after  it  was  done,  was 
decidedly  the  most  satisfactory.  This  white  Portland  cement 
that  has  been  developed — if  that  can  be  produced  in  quantities 
at  a  price  not  too  dear — ^will  be  one  of  the  most  desirable  factors 
to  add  to  our  mortar,  for  putting  up  large  brick  buildings,  where 
you  want  to  have  a  nice  joint.  I  feel  quite  sanguine  over  that 
part  of  it.  The  samples  we  have  here  show  the  results  that 
may  be  obtained  from  such  cement.  As  to  putting  it  in  arch 
work,  it  will  have  its  place  and  will  be  much  more  durable  than 
plaster. 

Mr.  F.  M.  Davisson — I  remember  about  ten  years  ago  that 
I  yut  white  lime  cement  in  our  stables  at  home,  but  the  horses 
and  cattle  dug  it  up  and  we  concluded  that  we  would  fill  it  up 
with  Black  Diamond  cement.  We  made  a  good  mixture  of 
Black  Diamond  cement  and  used  two  parts  of  sand  and  one  of 
cement.  It  lasted  about  a  year.  The  next  year  we  went  to 
work  and  filled  it  in  with  about  four  inches  and  put  it  in  our 
cow  Btables.    We  only  used  two  parts  of  sand  and  one  of  Port- 
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laiwl  '^*enienr.  We  have  also  iised  it  in  our  horse  stables.  We  pot 
it  nhont  two  inches  deep  fram  the  top  of  the  Black  Diazoond 
cement.  Horses  have  atood  on  some  parts  of  that  for  as  niacli 
ae  <ix  veara — stooii  on  it  with  sharp  shoes  and  it  is  just  as  solid  to- 
day av  the  day  it  was  put  in. 

l\rr.  Jiidson — About  what  are  the  different  ingredients  and 
about  what  are  the  proportions  for  good  Portland  cement? 

]Vlv.  Xowberrv — T  would  sav  that  Portland  cement  is  made 
by  mixing  together  carbonate  of  lime  and  clay  in  proper  pro- 
portions, burning  the  mixture  at  white  heat  and  grinding  the 
result  into  powder.  These  proportions  should  be  such  that  the 
lefsnlring  cement  will  be  about  60  2-^5  per  c«it.  of  lime.  I  may 
sav  that  the  proportions  of  the  mixture  that  will  give  that  result 
will  l>e  about  75  per  cent,  carbonate  of  lime  and  25  per  cent,  of 
clay.  These  are  the  only  materials  that  enter  into  the  present 
T'ortland  cement. 

The  same  thing  is  true  of  the  natural  cements.  Btit  these 
are  made  of  a  limestone  that  ahreadv  contains  clay.  K  it  con- 
tain?  \n<  the  right  amount  of  clay  for  it^  the  cement  will  be  all 
rijrbt.  But  a  limestone  containing  too  little  clay  would  be  nse- 
l33fl  for  any  kind  of  cement.  Xow^  if  it  will  not  bear  a  white 
he. ft  it  contains  too  much  clav.  It  will  not  bear  as  much  heat  as 
Portland  cement  will  bear.  The  result  that  comes  out  is  soft 
and  can  be  crushed  in  the  hand  and  is  very  easily  ground  up. 

Quc<^tion —  Do  you  keep  up  a  continual  analysis  of  the  clays 
and  lime  that  you  use  to  manufacture  cement,  in  order  to  main* 
tnin  jrs^  a  certain  per  cent,  of  each,  so  that  no  mixture  will  turn 
out  incorrect? 

Mr.  Xewberrj' — We  have  to  hold  the  composition  of  the 
raw  rj)f<tma]ft  to  within  one  per  cent,  in  order  to  get  a  good  re- 
sult. Say  it  is  seventy-one  per  cent,  of  carbonate  of  lime.  Now, 
if  it  i.»  seventy-two  per  cent,  it  would  contain  too  much  lime, 
ai  d  if  i1  fell  as  low  as  seventy  per  cent,  it  would  show  in  the  tests. 
8iip))0fie  that  the  limes  are  seventy  per  cent,  on  one  end  and 
flpventy-two  on  the  other.  That  is  determined  every  hour.  No 
mntrrinl  is  allowed  to  go  otit  until  it  is  correct. 

ill  PavisRon — I  wotild  like  to  ascertain  the  cause  of  cement 
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mortar  swelling  after  it  has  been  in  place  for  some  time.    What 
cau^t*  i1  to  swell  or  expand? 

Mr.  Newberry — It  is  caused  by  the  presence  of  free  lime, 
and  results  from  careless  manufacturing. 

!Mr.  Davisson — That  difficulty  does  not  apply  only  to  Port- 
knci  cement,  as  we  find  it  in  the  natural  cements. 

Mr.  Newberry — It  is  found  in  bad  Portland  cement,  and 
there  was  a  great  deal  of  that  cement  manufactured  a  few  years 
ago  in  this  country. 

Mr.  Davisson — Does  the  best  quality  of  Portland  cement 
that  is  manufactured  now  have  this  expanding  property? 

Mr.  Newberry — No  good  Portland  cement'  has  that  quality 
ill  the  slightest  degree. 

Mr.  Davisson — ^It  is  not  so  perceptible  in  a  small  quantity 
as  it  is  in  large  surfaces. 

Mr.  Newberry — The  expanding  quality  has  been  very 
maiked  and  very  disastrous  in  some  kinds  of  work.  I  think 
tliat  that  is  the  case  principally  with  the  cheaper  brands,  and  not 
vilh  the  good  cements.  It  has  been  found  that  lime  which  con- 
tains too  high  a  per  cent,  of  lime  shows  marked  expansion,  much 
mere  than  cement  which  contains  the  correct  proportions. 

Mr.  Davisson — My  attention  was  called  to  a  very  large  piece 
of  masonry  that  was  laid  up  wdth  cement.  A  very  large  arch 
wns  turned  and  the  masonry  was  of  a  very  substantial  character, 
and  lunning  rather  diagonally  across  it  there  was  a  very  large 
crack,  in  the  upper  part  of  it,  but  the  lower  part  of  the  work 
was  in  perfect  shape.  It  looked  very  much  as  if  the  crack  was 
due  to  expansion  of  the  cement  and  the  large  quantities  of  cement 
that  was  put  in  that  work.  The  work  cost  many,  many  hundreds 
of  Ihousands  of  dollars,  and  yet  that  work  today  is  split  and 
there  can  be  found  no  apparent  cause.  It  is  very  difficult  to 
understand.  The  work  all  seemed  perfect,  and  the  foundation 
8cem&  to  be  as  substantial  as  it  was  when  the  work  was  com- 
pleted. 

Mr.  Newberry — I  cannot  believe  it  possible  that  any  cement 
Mould  swell  and  not  entirely  lose  its  strength.     When  cement 
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8wolls  it  generally  softens.    It  might  possibly  have  been  shrink* 
iM^  instead  of  swelling. 

Mr.  Strawn — I  think  I  can  answer  that  by  some  of  my  own 
e\porience.  It  was  in  a  cellar.  It  was  put  in  and  seemed  to  be 
all  right  for  three  or  four  years.  Finally  it  seemed  to  be  swelling 
up.  It  got  worse  and  worse  imtil  it  raised  up  about  four  inches. 
I  iiially  one  day  I  wanted  to  know  what  was  the  matter.  I  ex- 
amined it  and  found  there  was  a  hole  under  there.  I  put  in  more 
than  a  barrel  of  grouting  under  a  space  there  that  was  not  very 
hu'ge.  It  took  hard  blows  of  a  sledge  to  break  that  crust  Now, 
ilierc  is  a  case  that  to  me  is  very  interesting.  That  floor  was 
put  in  more  than  twenty-five  years  ago.  Not  more  than  two 
years  ago  I  had  some  of  it  raised  up  again  and  it  is  now  hollow 
under  there.  It  is  in  places  not  over  an  inch  thick,  yet  I  can  roll 
he  a*  y  barrels  over  it.  There  has  been  a  very  interesting  thing 
going  on  in  my  cellar  for  twenty-five  years.  The  cellar  all 
around  has  a  drain  six  inches  lower  than  the  foundation.  My 
cellar  drain  is  outside  the  building. 
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SOME  TESTS  OF  NATURAL  CEMENT. 

BY  I.  C.   BREWER,  JR.,  SANDUSKY. 

The  following  tests  of  natural  cement,  made  at  Sandusky, 
O.,  in  the  autumn  of  1895,  may  be  interesting,  both  in  showing 
the  '^  ariation  in  the  Louisville  cements  of  different  brands,  and 
the  h^gh  results  that  may  be  obtained  by  insisting  upon  a  cement 
standing  a  good  test  or  being  rejected. 

The  specij&cation  for  concrete  on  the  Water  street  improve- 
raent  in  Sandusky  called  for  one  part  good  hydraulic  cement,  two 
parts  clean  sharp  sand,  and  five  of  broken  stone.  The  first 
cement  received  by  the  contractors  was  of  four  brands,  Crown, 
MiiKcn's  Choice,  Flag  and  Anchor. 

Of  these,  the  Mason's  Choice  showed  a  yellow  color,  and  the 
Anchor  a  dark  grey.  The  Flag  brand  was  lightest,  being  almost 
white. 

The  first  briquettes  were  made  September  25,  1895,  using 
40  per  cent,  of  water,  which  afterward  proved  too  much.  Re- 
sults were  as  follows  after  twenty-four  hours  in  air: 


Brand. 

Breaking  Load. 

Remarks. 

Crown. 

41b. 

Imperfect  briquette. 

(» 

401b. 

Mason's  Choice. 

501b. 

it               (i 

801b. 

Flag. 

421b. 

it 

641b. 

It  was  decided  to  use  no  cement  that  should  not  show  75 
pounds  tensile  strength  in  twenty-four  hours  in  air,  and  150 
pounds  in  one  week.  The  first  tests  had  been  hastily  made,  and 
only  two  briquettes  of  each  kind  used.  The  second  set  were  as 
follows: 

From  the  above  the  Crown  brand,  though  showing  fairly 
well  in  twenty-four  hours  in  water,  was  rejected,  but  at  the 
solicitation  of  the  agent  for  the  Louisville  cements,  another 
simple  was  tried;  so  was  also,  at  the  same  time,  samples  of  a 
fresh  car  of  Anchor  brand.    Eesults  as  follows : 
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1  he  af^y^^Te  confirmed  the  fonner  test  of  Crown  brand,  and 

Oi'  Oft/^l^^  ten  a  fresh  shipment  of  Flag  brand  came  in. 
'\4<^^  v.^re  a«  follows: 


V»iAn»^ 

Time. 

Strength. 

ATcrag 

Fta«. 

24  hrs.  air. 

162 

ii        *» 

110 

it        li 

156 

M                ti 

159 

146i 

1  week  air. 

216 

1 

158 

187 

On  0('t<)l)or  15,  a  further  shipment  of  Mason's  Choice  ar- 
rived.   Following  results: 


Itrnntl. 

Mbhom'ii  Ciiolce. 

Time. 

24  hrH.  air. 

Strength 

114 
134 

41               II 

11              11 

133 
140 

1  week  air. 
It        It 

236 
260 

Average. 


136i 
248 

It  will  1)0  noted  that  Mason's  Choice  gives  lower  results  in 
t\*cnty-four  hours,  but  better  in  a  week's  time.  This  cement 
Bf^onied  to  bo  slightly  more  burned  than  the  other.  On  October 
\  1  p  furtlior  shipment  of  Mason's  Choice  was  received: 

Bmnd.  Time.  Strength.  Average. 

MA«ou*ti  Choice. 


184 
419 


Time. 

Strength 

36  hrs.  air. 
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(%        It 
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It        It 
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It        tt 
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10  days  air. 

428 

II        t( 

410 
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DISCUSSION. 

Mr.  Strawn — There  probably  is  a  pretty  fair  sample  of  the 
ordinary  cements.  It  almost  makes  an  engineer  feel  that  he 
cannot  guess  where  it  is  going  to  strike.  They  are  so  thoroughly 
unreliable.  I  do  not  want  very  much  to  do  with  cements  other 
than  a  good  brand  of  Portland  cement  that  can  be  depended 
upon.  Of  the  same  kind  of  cement,  one  sample  may  show  a 
strength  four  times  as  high  as  another.  You  do  not  know  but 
what  the  next  barrel  of  cement  that  you  get  will  be  even  worse 
than  anything  you  have  had.    It  is  a  lottery. 

.  Mr.  Judson — That  is  one  reason  I  had  in  putting  it  up.  It 
i^  to  show  that  there  is  a  great  deal  of  difference.  It  was  taken 
from  the  same  sack.  I  know  that  they  were  made  carefully. 
It  seems  to  be  a  fault  in  the  method  of  manufacture  or  in  the 
cement  itself. 

Mr.  Charles  L.  Johnson — It  is  impossible  to  make  two 
briquettes  alike.  Two  men  working  on  the  same  batch  of  cement, 
in  testing  will  bring  out  different  results. 
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REPORT  OF  THE  COMMITTEE  ON  LEGISLATION. 

BY   E.  F.  LAYMAN,  CHAIRMAN. 

(NOTE — ^The  Committee  on  Legislation  presented  a  draft 
of  a  bJU  relating  to  the  practice  of  surveying  in  Ohio,  which  was 
refeued  to  a  special  committee  of  five,  who  made  a  few  minor 
changes  in  it  and  reported  it  back  to  the  Society.  It  was  adopted 
a2id  a  special  conmiittee  appointed  to  have  it  presented  to-the 
Gent  1  al  Assembly  and  passed  if  possible.  It  was  introduced,  but 
did  not  come  to  a  vote.     The  bill  read  as  follows:) 

A  BILL 

TO  PROVIDE  FOR  THE  EXAMINATION  AND  LICENSING  OP  LAND  SURVEY- 
ORS IN  THE  STATE  OF  OHIO. 

Section  1.  Be  it  enacted  by  the  General  Assembly  of  the 
State  of  Ohio,  That  the  Governor  of  the  state  shall  appoint,  by 
and  ^:th  the  consent  of  the  senate^  four  competent  land  sur- 
vey rrs,  citizens  of  the  State  of  Ohio,  who  shall  compose  the 
State  Surveyors  Examining  Board.  Two  of  said  members,  as 
the  Governor  shall  designate,  shall  hold  their  office  for  two 
years  from  the  first  Monday  in  June,  1896,  and  the  other  two 
membei*s  shall  hold  their  office  for  four  years  from  the  first  Mon- 
day in  June,  1896,  and  all  of  said  members  shall  continue  in 
ofijce  until  their  successors  shall  be  appointed  and  qualified,  and 
during  the  month  of  January,  A.  D.  1898,  and  every  two  years 
thereafter  the  Governor  shall  appoint,  by  and  with  the  consent 
of  the  senate,  two  members  from  among  the  licensed  land  sur- 
vryors  as  successors  to  the  two  members  whose  terms  expire  the 
following  June.  The  members  first  appointed  shall,  by  virtue  of 
their  appointment,  be  commissioned  as  Ohio  Land  Surveyors 
without  examination  or  payment  of  fees.  Vacancies  in  said  board 
shall  be  filled,  in  the  manner  hereinbefore  provided,  for  the  un- 
expired term. 

Sec.  2.  The  State  Surveyors  Examining  Board,  shall 
within  ten  days  after  the  first  Monday  of  June  in  each  year. 
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organize  by  electing  one  of  their  number  as  president  and  one 
Hi  secretary  and  treasurer.  Said  board  shall  have  power  to 
njike  such  rules  for  the  transaction  of  business,  for  the  ex- 
airination  of  applicants  and  for  prescribing  the  duties  of  its 
officers  as  it  may  from  time  to  time  deem  necessary.  The  board 
shal]  meet  at  least  once  each  year  in  the  city  of  Columbus,  and 
at  least  once  each  year  at  such  other  place  in  the  state  as  it  may 
designate.  ITotice  of  the  time  and  place  of  each  meeting  shall  be 
given  by  the  secretary  at  least  ten  days  prior  thereto  by  mail  to 
each  applicant  for  a  license,  and  also  by  publication  in  one  daily 
newspaper  printed  in  the  English  language  and  published  in  the 
cities  of  Columbus,  Cleveland,  Cincinnati  and  Toledo.  An- 
nually, during  the  ten  days  preceding  the  last  day  of  December, 
the  board  shall  make  full  report,  in  writing,  giving  receipts  and 
disbursements,  to  the  Governor  of  the  state. 

Sec.  3.  Any  person  residing  in  the  Stcite  of  Ohio  who  has 
pihcticed  land  surveying  for  a  period  of  five  years,  or  who  being 
a  gi-aduate  of  some  engineering  school,  approved  by  the  board, 
and  has  practiced  land  surveying  for  a  period  of  three  years,  shall 
be  entitled  to  receive  a  commission  as  an  Ohio  land  surveyor, 
without  being  examined  by  the  board,  upon  the  payment  of  a 
fee  of  ten  dollars,  and  shall  be  entitled  to  hold  said  commission, 
unloes  revoked  as  hereinafter  provided,  as  long  as  he  shall  pay 
to  (aid  board,  on  or  before  the  first  Monday  in  June  of  each  and 
every  year  such  fee  as  the  board  may  fix,  not  exceeding  five  dol- 
lars ^$5).  Any  person  who  is  not  qualified  as  above  set  forth 
may  receive  a  commission  as  an  Ohio  land  surveyor,  provided 
he  pass  such  examination  as  may  be  required  by  the  board  and 
pay  a  fee  of  ten  dollars  ($10),  and  he  shall  hold  his  commission, 
unless  revoked  as  hereinafter  provided,  as  long  as  he  shall  pay 
to  Eflid  ^oard  on  or  before  the  first  Monday  in  Jime  of  each  and 
every  year  such  fee  as  the  board  may  direct,  not  to  exceed  five 
dollars.  Each  commission  issued  by  the  board  shall  authorize 
the  person  receiving  same  to  survey  land  in  any  county  in  the 
state  and  to  ]ierform  all  acts  in  relation  to  the  surveying,  subdi 
vision  and  partitioning  of  land,  and  to  certify  the  same,  which  the 
countv  survevor  is  now  authorized  to  do. 
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Sec.  4.  A  certified  copy  of  the  names  and  residence  of  all 
persons  commissioned  by  the  board  shall  be  filed  with  the  secre- 
tary of  sUtQ  who  shall  make  proper  record  of  same. 

Sec.  r».  Ihe  board  shall  have  power  to  revoke  the  com- 
mission of  any  Ohio  land  surveyor,  upon  satisfactory  evidence  of 
his  incompetence  or  misconduct,  he  having  had  due  opportunity 
to  apixar  in  his  own  defense,  or  upon  failure  to  pay  the  aaaiial 
fee.  I'pon  tuch  revocation  and  notice  thereof,  the  Secretary  of 
State,  the  Secrclary  of  the  Board  and  the  recorder  of  the  coimty 
in  whien  the  member  shall  reside,  shall  cancel  the  same  upon 
tbcir  respective  records,  marking  thereon  the  date  of  the  can- 
cellation. 

Sec.  6.  OiU  of  the  funds  collected  by  the  board,  it  fhall 
first  pay  aU  the  expenses  of  carrying  out  this  act,  including  sta- 
tioner.; postage.  Irk  hire,  trying  expenses  ill  going  and  .^ 
tum^^g  Lm^eetings,  and  out  of  any  rTmaining  fundTa  salary 
of  not  more  than  ten  dollars  per  day  to  each  member  for  the 
time  a;!tually  employed  in  the  business  of  the  commission  and  in 
necessaiy  travel  to  and  from  the  meetmgs. 

Sec.  7.  Each  person  commissioned  as  an  Ohio  land  sur- 
veyor shall,  within  ten  days  after  receiving  his  commission,  take 
an  oath  or  affirmation  before  the  cJerk  of  the  court  of  conmion 
picas  of  the  county  in  which  he  resides,  that  he  will  faithfully 
ddd  impartially  perform  the  duties  of  an  Ohio  land  STirveyor  to 
the  best  of  his  skill  and  abilities;  and  said  commission  must  be 
then  at  once  left  for  record  with  the  recorder  of  the  county  in 
which  said  member  resides,  and  a  certified  copy  of  said  record 
shall  be-  evidence  in  all  courts  of  law  and  equity  without  pro- 
ducing or  accounting  for  the  original  commission. 

Sec.  8.  It  shall  be  unlawful,  after  the  first  Monday  in  Oc- 
tober, 1896,  for  any  person  to  act  as  principal  in  the  surveying  of 
any  hind  in  the  State  of  Ohio,  unless  he  shall  have  received  a  com- 
laission  as  an  Ohio  land  surveyor;  and  it  shall  also  be  unlawful, 
after  said  date,  for  any  person  not  holding  a  commission  as  an 
Ohio  land  surveyor  or  one  whose  commission  has  been  revoked, 
to  rej-i-esent  himself  as  an  Ohio  land  surveyor  or  to  sign  any  plats, 
profiles,  plans,  certificates,  descriptions  or  other  documents  as 
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BMoby  and  any  person  violaling  any  of  the  provisions  of  this  section 
shall  npon  oonviction  thereof,  be  deemed  guilty  of  a  misde- 
meanor and  shall  be  fined  in  any  sum  not  exceeding  one  hundred 
dollars,  together  with  the  costs  of  prosecution. 

Sec.  9.  Every  Ohio  land  surveyor  shall  have  the  authority 
to  administer  the  necessary  oath  or  affirmation  to  his  chainmen 
aid  fiagmen  for  the  faithful  performance  of  their  duties  and  also 
to  administer  and  certify  any  oath  or  affirmation  required  to  be 
tak^i  by  commissioners  for  the  assignment  of  dower,  partition  of 
reul  estate,  or  by  any  commissioner  or  viewer  to  mark,  locate  or 
nek  cate  any  public  highway  or  private  road  and  to  take  evidence 
under  oath  or  affirmation  administered  by  him  (and  to  incorporate 
the  same  with  the  survey),  of  any  person  regarding  the  location 
and  identity  of  any  landmark,  line  or  monument. 

Sec.  10.  Any  Ohio  land  surveyor  who  may  be  summoned 
t^  testify  before  any  court  as  to  the  location,  correctness  or  de- 
scription of  any  survey,  plat  or  highway  or  to  give  any  expert 
testimony  as  a  surveyor,  shall  be  entitled  to  demand  and  receive 
for  his  services  the  sum  of  five  dollars  per  day  for  each  day  he 
niay  be  required  to  attend  court  and  mileage  at  the  rate  of  ten 
cert£  per  mile  from  his  place  of  residence  to  the  court  house  or 
building  in  which  the  court  is  held;  provided,  however,  that  he 
Lis  not  previously  agreed  with  the  party  summoning  him  as 
t*i  his  compensation  for  his  services  as  a  witness,  and  provided 
also  that  any  Ohio  land  surveyor  summoned  to  testify  as  hereinbe- 
fore provided  may  before  being  sworn  demand  his  fee  and  mileage 
and  upon  the  party  summoning  him  refusing  to  pay  the  same 
lie  may  decline  to  testify  and  shall  be  excused  by  the  judge  of 
the  court 

Sec  11.  The  charges  or  bill  of  any  Ohio  land  surveyor 
shall  be  held  to  be  money  due  for  labor  performed  and  the  same 
may  be  made  a  Uen  upon  the  property  surveyed  as  in  the  manner 
prov-ded  in  the  Bevised  Statutes  of  the  State  of  Ohio  for  the 
filing  and  enforcement  of  liens. 

Sec  12.  All  surveys  and  proceedings  had  and  done  by  an 
Ohio  land  surveyor,  imder  and  by  virtue  of  this  act,  shall  be  held 
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«nd  taken  to  be  prima  facie  correct;  and  all  plats  and  certificates 
thereof  tinder  the  hand  of  said  survejor^  shall  be  receiyed  in 
evidence  in  all  conrts  of  law  and  eqnity  in  this  state. 

Sec.  13.  All  acts  or  parts  of  acts  inconsistent  with  the 
proTiisions  hereof  are  hereby  repealed,  and  this  act  shall  take 
effect  and  be  in  force  from  and  after  the  earliest  period  allowed 
bv  law. 
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REPORT  OF  THE  COMMIHEE  ON  CIVIL,  MECHANICAL, 

AND  ELECTRICAL  ENGINEERING. 

BY  F.  M.  lilLLIE,  CHAIRMAN. 

A  full  report  from  this  committee  would  probably  mean  a 
review  of  engineering  progress  in  all  these  branches.  Such  a 
rex>ort  would  require  more  time  than  is  now  at  the  disposal  of 
jour  committee^  and  we  have  thought  best  merely  to  indicate 
some  of  the  leading  lines  of  industrial  progress  at  the  present 
time. 

The  subject  of  deep  water  ways  has  of  late  more  and  more 
atti'acted  the  attention  of  the  general  public  as  well  as  engineers, 
both  at  home  and  abroad.  France  for  years  has  spent  large 
sums  on  her  internal  waterways.  Much  progress  is  now  being 
made  in  Germany  on  these  lines^  of  which  the  most  noticeable 
is  the  Kiel  Canal  lately  opened.  Glasgow  many  years  ago  made 
hcroclf  a  seaport  by  deepening  the  Clyde,  and  it  is  to  this  largely 
that  she  owes  her  great  prosperity.  Manchester  has  lately  fol- 
lowed her  esamplC;  with  what  success  remains  to  be  seen.  In 
Canada  the  subject  of  deep  water  ways  is  receiving  great  at- 
tcntion,  and  the  United  States  is  now  thoroughly  awake  to  the 
importance  of  this  subject.  Chicago  has  set  the  example  by 
building  one  of  the  great  canals  of  modem  times.  Although 
piimarily  a  sanitary  measure;  it  needs  but  to  be  continued  to  be 
one  of  the  great  ship  canals  of  the  age.  The  nezt  few  years 
can  hardly  fail  to  produce  great  developments  in  this  field. 

In  the  electrical  field  the  extension  of  street  car  lines  into 
tho  country  gives  a  large  field  for  the  engineer;  but  is  of  scarcely 
less  interest  to  the  student  of  our  social  life.  We  believe  this 
development  binding  more  closely  the  towns  and  cities,  to  be 
one  of  great  interest;  and  will  be  worthy  the  study  of  all  thought- 
ful students.  Commercially  it  would  seem  to  tend  to  make  the 
city  more  and  the  town  less,  but  on  the  other  hand,  it  can  hardly 
fail  to  extend  the  limits  of  the  territory  in  which  the  city  workers 
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an:  able  to  live  from  rfaeir  work,  tims  ^rrawting  the  city  over  a 
Imge  fleliL 

Periiaps  there  is  no  deid  pitamitiTig  man  iiifjHffHBlJng  peeb^ 
Ipth^  for  the  engineer  duui  tiiose  gnswing  ant  of  tiie  aHfaimHhnig 
cierelopment  of  onr  cities. 

It  ifl  remm^abie  to  note  how  i^jmilar  tiie  conrfitiffn&  and  proiK 
l#*T»ifl  an;  in  lv>th  the  new  and  the  old  worlcL  We  ase  apt  to  look  at 
tLe  gmwth  of  onr  citiea  aa  an  inrident  in.  die  aetdement  of  a  new 
6tyiintrj.  While  this  may  be  tme  <x£  liie  «5BB^ptiaaaL  wariiitm 
town,  it  needs  hut  a  glance  at  the  old  worid  to  ase  tiiot  tite  growtli 
of  c^ur  dtiea  is  a  condition  of  mmiem  (gviligsatinfw.  FronL  Glaaigow 
a)*(i  London  to  Buda-Pe^ih,  and  fronx  Xaplea  to  Stoekholm,  tiliA 
<«inu«,  faets  esnat.  The  growdi  of  citiea  at  tdie  expense  of  the 
(jountry.  Berlin  was  snaller  than  Xew  York  in  1370  and  larger 
in  I^dO;  Hamburg  has  outgrown  Boston  by  100,000  in  the  hat 
t'^<>nty  yea}*3.  Cologne  had  leas  p^pnTation  than  Cleireland  in 
miiOy  and  more  in  IS 00,  Christiana^  Swedeu  has  three  times 
fh&  population  it  had  thirty  years  ago.  In  France  the  country 
popu  W  ion  is  decreasing  and  the  cities  growing  rapidly.  It  is  the 
dame  with  us  in  the  older  districts.  The  dties  and  towns  increase, 
but  th<*,  rural  diatricta  remain  stationary  or  fall  oflF.  Many 
e:ftdmpl<^  might  be  gi^en  of  this  had  we  time.  If  then  dty  life 
k  it  t/j  be  the  lot  of  a  laige  part  of  <mr  peculation,  it  is  for  mat 
generatioT>  to  meet  these  changed  conditions  and  stndy  well  the 
problems  arising  from  these  conditions.  And  no  class  of  men  will 
have  more  to  do  with  the  material  problems  of  city  life  than  the 
engineer.  The  comfort  and  safety  and  health  of  the  public  will 
depend  upon  his  work.  But  if  he  would  attain  success  iu  his 
pTofo^^ston  lie  inn&t  be  much  more  than  the  old-time  cnginoer. 
lie  must  have  s^omewhat  of  the  artistic  el^ient.  His  bridges 
rr.iidt  not  only  Le  safe  to  meet  the  many  demands  of  traffic^  they 
mv^t  also  lie  crn^ments  to  the  town  from  an  architectural  stand- 
point. His  grades  and  lines  must  please  the  eye  as  well  as  meet 
tbo  dcfinflnds  /rr>m  an  engineering  standpoint.  He  should  be 
onough  versed  in  electrical  work  to  at  least  judge  of  the  fcnsi* 
biiity  of  many  projects  in  this  field.  But  especially  in  the  Beld 
of  sanitary  science  there  is  much  that  will  depend  on  hia 
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Id  is  triH*  tliat  Boards  of  Health  kave  here  a  great  work  to  do, 
but  in  regard  to  dear  and  healthful  pavements,  in  sewerage  and 
water  supply,  m  equal  responsibilily  rests  on  the  engineer. 
Country*  life  was  formerly  looked  at  as  the  ideal  healthful  life 
and  city  life  as  Umding  to  shorten  life,  and  the  death  rata  of  many 
citios  tended  to  l^ear  out  this  opinion.  But  with  the  growing  pop- 
ulation of  our  cities,  it  Incomes  more  and  more  essential  tliat  the 
couditioiis  of  city  life  should  be  equally  healthful  at  least  to 
tli«)c'o  in  the  country.  Uuch  has  been  done  abroad  in  this  ro8[)eot. 
in  Holland,  a  country  of  towns  and  cities,  the  present  'leath  rate 
is  only  19  per  1,000,  but  Amsterdam  and  The  Hague  hay  3  each 
a  death  rate  below  this.  In  Hamburg  the  death  rate  his  dropped 
fr<*m  30  to  -(>  in  the  last  25  years  by  its  improved  watx*.r  suppjy 
and  other  sanitary  reforms.  As  much  might  be  said  for  J^aris 
and  Itonic  and  many  other  cities.  Typhoid  fever  is  practically 
stamped  out  a?  a  fatal  disease  in  Munich,  in  Berlin,  The  ITagiie 
and  Vienna  by  puro  ^vater  supply  and  improved  sewerogo.  Be- 
cause Arriericiin  cities  have  felt  the  pressure  of  the  evils  of  less, 
we  have  boon  sIowct  to  adopt  such  reforms  here,  but  we  believe 
the  day  is  now  at  hand  when  the  evils  of  impure  water,  undean 
and  unhealthy  ]mvenicnt6  and  ioadequate  sewerage  and  sewernge 
polluted  streams  will  ^>e  no  longer  tolerated.  Massachusetts  hns 
already  done  much.  The  work  of  her  State  Board  of  Health, 
which  has  always  had  one  engineer  at  least  among  its  meiiibi>rs, 
has  a  worldwide  rt»]mtf»tion.  Others  are  now  followinjjf  in  her 
lead-  It  then  Iwconies  the  duty  of  the  engineer  to  carefully  study 
what  has  been  done  elsewhere  that  he  may  meet  the  duties  of 
his  station  as  they  arise. 

DISCUSSION. 

Mr.  Brown — ^Mr.  lillie  touched  on  one  or  two  things  which 
wei-e  very  intoreftting  and  very  important,  especially  in  regjird 
to  sanitary  features  and  other  matters,  but  one  that  I  thought 
ho  possibly  overlooked  was  in  regard  to  the  waterways.  He  did 
not  mention  in  regard  to  the  surveys  that  are  being  made  for  tlie 
Ohio  ship  canal.  I  ni-'ght  mention  just  one  word  in  i*egard  to 
those  surveys.    1  have  Lad  the  pleasure  of  the  acquaintance  of 
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Captain  Ciiittendeiiy  wLo  has  Had  charge  of  this  work,  and  have 
talked  with  hiiu  in  ):}f  ord  to  it,  and  I  want  to  simplj  inform  voa 
of  one  feature  of  his  report,  which  no  donbt  will  be  publialiedi 
which  will  be  of  grc-at  value  to  the  sanitazy  engineers  of  the 
state,  especiallj  engineers  looking  after  water  supplies.  Uo  has 
made  a  thorough  study  of  the  streams  of  the  state  in  connection 
^vith  the  water  supply  ior  the  proposed  canal.  He  has  g:itherfcd 
up  eveiytliing  he  could  hear  of  and  worked  it  up  in  good  shape, 
condensed  it  and  put  it  in  such  shape  that  it  will  be  of  great  value 
to  hydraulic  engineers.  He  has  just  made  his  report  to  his  board, 
and  I  pr^imio  it  w'll  be  published.  Be  on  the  lookout  for  it 
when  it  does  r-ome  out,  so  that  you  can  secure  a  copy  of  ihe 
report. 

Mr.  J  udsou- -There  is  one  thing  in  regard  to  the  ^lan- 
clicsler  ?liip  canal,  vhich  Mr.  lillie  referred  to  in  his  paper. 
What  IS  the  fact  in  regard  to  it?  I  understand  that  it  is  not  a 
8U';cess  iinimcially.    ^n*  I  right  about  that? 

Mr.  Lillie — 'i  lial  is  my  understanding.  It  does  not  at  the 
pr-3sei:c  time  apjiear  tc  be  a  financial  success,  but  the  advocates 
of  shi[)  canals  claim  that  the  traffic  is  increasing  all  the  time,  and 
it  will  be  only  a  sliort  time  before  it  will  pay,  and  that  is  why  I 
put  it  in  that  questionable  way.  I  do  not  think  that  it  has  paid 
yet,  but  it  is  a  question  whether  it  will  pay  or  not. 
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RANDOM  NOTES. 

BY  H.  li.  WEBEB,  RICHMOND,  IND. 

It  has  always  seemed  to  me  that  our  profession  is  hoth  pe- 
culiar and  fascinating;  its  mysteries  the  least  understood  by  the 
general  pubHc;  and  that  we  Uve  many  years  in  advance  of  nine- 
tenths  of  our  people.  That  upon  our  roster  are  recorded  the 
names  of  the  brightest  and  best  men  of  our  nation.  This  was 
80  in  the  past  and  will  be  so  in  the  future.  We  have  few  drones, 
simply  because  the  inducements  offered  this  class  are  very  poor, 
and  they  are  soon  left  at  some  P.  T.  to  work  out  their  own  des- 
tination along  some  other  Tangent 

We  point  with  pride  to  the  many  great  achievements  in 
engineering  and  to  the  engineers^  who  have  won  laurels  for 
themselves  and  honors  for  our  profession;  to  the  ^^Engineering 
News,"  "Engineering  Record,"  "Mining  Engineer,"  "Paving 
and  Municipal  Engineering"  and  the  "Engineering  Magazine," 
which  have  all  done  such  noble  work.  These  periodicals  are 
all  works  of  art,  and  have  done  much  to  further  our  cause  and 
the  general  good  of  our  country,  and  are  the  peers  of  any  litera- 
ture of  the  day.  You  may  think  this  assertion  a  broad  one;  no 
doubt  it  is,  but  why  have  I  not  a  right  to  proclaim  that  "the 
American  Engineer,  his  works  and  his  journals  have  done  more 
to  make  this  vast  domain  what  it  is — the  best  country  to  live  in 
upon  the  face  of  the  earth — than  any  other  class  of  people  or 
literature."  You  find  us  in  advance  of  civilization,  staking  out 
the  claims  of  those  who  are  to  follow;  you  find  us  in  the  rear; 
you  find  us  everywhere,  ever  persistent  in  teaching  suffering 
hunoianity  how  to  Uve  and  better  their  condition.  You  find  us  so 
far  ahead  of  the  procession  in  the  "March  of  Progress"  that  to 
read  and  record  the  inscription  on  our  banner,  "We  lead  while 
others  follow,"  requires  an  astronomical  transit  and  an  electrical 
appliance,  which,  by  the  way,  are  both  our  own  inventions. 

Our  phenomenal  success  I  attribute  to  the  practicability 
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of  our  many  schemes^  and  our  energy  to  carry  them  into  a  suc- 
cessful operation. 

Don't  think  that  our  sailing  has  been  clear  and  unobstructed. 
Quite  the  reverse.  We  have  met  resistance  at  every  P.  0.,  but 
it  is  hard  to  keep  an  engineer  below  grade. 

However,  his  fate  is  too  often  like  that  of  the  rooster  that 
"Flies  upon  the  fence, 

His  satisfaction  is  immense, 

His  self-possession  is  intense, 

His  lusty  lungs  give  evidence 

That  this  is  so. 

Ah,  another  rooster  sees  him  there. 

And  hears  him  crow. 

With  flapping  wings  he  cleaves  the  air. 

The  fence  top  is  too  small  to  share, 

And  so  they  fight,  and  scratch,  and  tear, 

Till  down  they  go." 
men  the  engineer  becomes  eminent,  some  jealous  poU- 
tician  casts  his  eye  that  way,  and  schemes  to  down  him  if  he  can, 
and  if  he  just  upsets  his  plans  he  is  content 

Tucked  away  in  the  darkest  room,  and  the  most  secluded 
spot  in  a  City  Hall  or  Court  House,  in  many  instances,  you  will 
find  the  Engineering  department,  hampered  for  room,  and  that 
most  desirable  article,  light 

Why  the  Supervising  Architect,  the  City  Council  and  the 
County  Commissioners  do  not  provide  suitable  rooms,  with 
proper  light,  safety  vault  and  paraphernalia  so  the  Engineer  can 
properly  and  promptly  execute  his  work,  I  have  many  a  time 
been  at  a  loss  to  understand,  and  have  come  to  the  concluaioii 
that  had  an  Engineer  been  employed  to  supervise  the  plana^ 
the  accommodation  and  saving  to  the  general  public  would  have 
balanced  many  times  the  extra  cost  incurred  thereby.  I  hare 
no  reason  to  complain;  I  am  nicely  situated,  but  sympathise 
with  those  who  are  not.  I  only  regret  that  the  services  of  as 
engineer  are  often  not  asked  for,  until  some  one  "gets  in  a  hole/' 
and  then  there  is  a  necessity  for  an  engineer  to  pull  him  out. 

The  old  saw  runs  along  the  line  ^Hhat  it  is  much  eaner  to 
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observe  the  mote  in  thy  neighbor's  eye,  than  to  be  convinced 
that  your  own  optical  illusion  is  caused  by  a  mud-sill/'  or  words 
to  that  effect. 

The  moral  is:  Never  find  fault;  always  make  the  best  of 
your  surroundings;  treat  your  superior,  as  well  as  your  in- 
ferior officers  with  due  courtesy,  and  give  them  credit  for  the 
good  deeds  done;  it  will  encourage  them  to  do  better. 

Take  pleasure  in  devoting  the  time  and  attention  necessary 
to  explain  your  plans  and  specifications  even  to  those  who  are 
not  supposed  to  understand  all  the  details  fully,  but  who  fully 
understand  that  they  are  to  pay  for  the  execution  of  the  work. 
By  so  doing,  you  v^l  make  friends,  and  the  people  will  enjoy 
your  company,  and  wiU  praise  your  efforts,  instead  of  shimning 
you  and  heaping  censure  upon  you. 

My  experience  teaches  me  to  never  cross  a  bridge  until  you 
get  one,  or  get  to  it  anyway.  The  one  to  be  built  on  Main  street 
in  the  "Quaker  City''  is  no  exception. 

Take  things  as  you  find  them.  If  you  can't  find  them,  hunt 
for  them.  I  have  become  qxdte  accustomed  to  doing  this;  so 
much  so,  in  fact,  that  my  neighbor,  the  city  clerk,  comes  direct 
to  my  office  when  anything  in  his  department  is  missing. 

life  is  what  we  make  it;  bright  and  clear,  or  Uke  a  blue  or 
black  print  made  from  a  dirty  tracing  on  a  cloudy  day. 

I  have  brought  a  few  prints  of  this  kind  with  me,  and  trust 
you  wiU  enjoy  looking  at  them.  We  all  enjoy  looking  over 
each  others'  work,  in  search  of  pointers. 

Photography  is  becoming  one  of  the  essentials  in  the  De- 
partment of  Civil  Engineering.  Soon  we  will  all  have  to  carry 
a  camera  as  well  as  a  transit,  or  a  transit  with  a  camera  attach- 
ment. 

It  is  of  especial  advantage  in  municipal  and  railroad  work. 
In  case  of  wrecks,  accidents,  fires,  etc.,  where  damage  suits  may 
be  expected,  the  camera  is  most  valuable.  The  true  condition  of 
affairs  may  be  caught  and  maintained  as  it  occurred,  without 
relying  on  the  memory  of  some  excited  witness,  whose  vision 
is  liable  to  be  distorted  by  the  glitter  of  Uncle  Sam's  standard, 
whether  it  be  gold  or  silver. 
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Also  in  general  work,  pbotography  serves  admirablj  not 
only  to  illnstrate  the  points,  but  to  give  a  clearer  idea  and  better 
understanding  of  the  surroundings  to  a  person  not  acquainted 
withtheuL 

Our  dry  plate  system  is  the  most  convenient  and  ^cient. 
The  plate  is  an  ordinary  square  piece  of  glass,  clear  and  free 
from  bubblesi  and  with  one  side  covered  with  a  film  of  gelatine 
which  is  saturated  with  a  solution  of  silver  chloride,  as  the  prin- 
cipal agent  This  solution  is  extremely  sensitive  to  the  action 
of  light;  a  chemical  change  resulting  from  the  contact.  Baving 
exposed  the  plate  a  sufficient  length  of  time — ^which  is  only 
learned  by  experience — ^the  next  step  is  to  bring  forth  the  image 
which  we  have  so  mysteriously  captured,  and  hold  it  from  fur- 
ther chemical  change,  to  "develop"  it  The  **Pyro"  developer  is 
considered  the  best  for  our  work,  although  there  are  many  dif- 
ferent solutions  which  will  produce  the  desired  result  The 
developer  should  be  kept  in  two  solutions: 

No.  1  consists  of  sodium  sulphate 4  parts. 

Pyrogallic  acid 1  part 

Water 16  parts. 

Solution  No.  2  consists  of  sal  soda 4  parts. 

Water   16  parts. 

To  prepare  for  use,  add  75-100  part  No.  1,  1  part  No.  2, 
and  8  25-100  parts  water. 

The  final  step  is  to  print  from  the  n^ative.  This  can  be 
done  on  regular  blue  print  paper  if  desired,  but  the  regular 
photograph  paper  gives  better  results  and  is  far  more  satis- 
factory. 

Take  it  all  together,  photography  is  of  great  vadue  in  a  pro- 
fessional way,  to  say  nothing  of  the  pleasure  of  taking  the  ^'mugs" 
of  all  the  criminals  for  the  police  department  I  could  hardly 
keep  house  without  a  camera,  and  I  am  sure  that  I  would  as  soon 
dispense  with  my  "caligraph,"  for  it  doesn't  q>ell  right,  anyway. 

I  submit  a  sample  of  my  plans  illustrated  by  the  camera, 
in  this  way.  This  would  often  assist  the  contractor  in  making 
his  bid. 

By  the  way^  the  contractor  is  not  the  worst  fellow  in  the 
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world,  provided  the  engineer  is  a  good  sort  of  a  fellow,  with 
practical  ideas.  I  have  always  made  it  a  point  to  make  mj 
specifications  as  full  and  plain  as  possible,  and  to  draw  my  plans 
the  same  way,  and  to  put  an  interpretation  on  them  that  would 
allow  an  honest  contractor  '^to  live  and  let  live,"  and  that  a 
"shark"  could  not  shirk.  By  so  doing,  I  have  had  very  little 
trouble,  and  have  secured  very  good  improvements. 

I  submit  to  the  Society  a  set  of  my  specifications,  and  trust 
you  will  criticise  them  so  that  I  can  correct  my  errors,  and 
thereby  profit  by  our  meeting.  I  say  "our''  I  suppose,  because  I 
feel  that  I  could  not  ask  for  my  demit,  and  I  know  of  nothing 
in  the  constitution  that  requires  me  to  do  so,  simply  because  I 
am  a  "Hoosier,"  and  from  the  "Quaker  City."  Let  me  tell  you 
something  about  the  "Quaker  City,"  Kichmond,  Ind.  Of  course 
you  will  say:  "Oh,  that's  like  Weber,  always  puffing  up  the 
city  in  which  he  lives."  I  know  that's  my  hobby,  and  I  think 
an  engineer  who  has  no  good  word  to  say  of  his  city  should  move 
out  of  it. 

We  have  about  20,000  very  live  people.  If  there  had  not 
been  so  many  planted  in  our  beautiful  cemeteries,  we  would  have 
had  more.  But  the  beauty  of  these  does  not  attract  me,  for  that's 
the  last  place  I  want  to  go  to.  Geographically,  we  are  situated 
at  39  degrees  61  minutes  north  latitude,  and  84  degrees  64 
minutes  15.6  seconds  west  longitude,  and  about  1,000  feet 
above  mean  tide  at  Sandy  Hook.  We  are  upon  the  beautiful 
banks  of  the  White  river,  with  more  beautiful  banks  than  river. 

We  have  four  railroads  on  the  ground,  controlled  by  the 
Pennsylvania  company,  and  three  more  on  paper,  claimed  by 
many  to  be  under  the  same  controL  The  roads  in  operation, 
are  railroads  in  every  sense  of  the  word,  and  if  our  street  railway 
system  were  only  under  the  same  control,  I  am  sure  that  it 
would  be  better  maintained. 

Our  Water  Works  plant  is  "par  excellent,"  and  is  only  dis- 
counted by  the  water  it  supplies.  Our  system  is  without  a  su- 
perior in  the  country.  The  quantity  consumed  is  greater  "per 
capita"  than  is  commonly  the  case,  and  the  qiiality.  I  may  safely 
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saj;  is  unapproachable.    This  may  sound  like  vain  boasting,  but 
here  is  the  analysis,  and  you  can  judge  for  yourselves. 

The  water  is  a  light  bluish  color,  by  transmitted  light  It 
gives  no  odor  of  any  kind  when  heated : 

Total  solids 46.0000  per  100,000  parts. 

Nitrogen  in  nitrates 0012  " 

Nitrogen  in  nitrites 

Ammonia,  free  and  saline 0008  " 

Albimienoid  ammonia 0006  " 

Chlorine 2829  " 

Calcium  carbonate .233  " 

Iron 028  " 

Maximum  summer  temperature  of  the  water  is  49  degrees. 

Can  any  of  you  claim  a  supply  ahead  of  this  in  quality?  This 
supply  is  drawn  from  a  large  section  of  country,  which  has  been 
noted  ever  since  its  settlement  for  the  quality  and  abundance 
of  its  water.  Within  its  boundaries  are  numerous  large  springs, 
which  may  safely  be  called  enormous.  These  are  located  at  a 
distance  of  from  one-fourth  of  a  mile  to  three  miles  from  the 
pumping  station. 

One  verv'  interesting  feature  of  the  system  is  the  siphon 
line,  which  runs  from  one  of  the  wells  to  the  pump  house.  This 
has  a  length  of  three  miles,  or  accurately  16,300  feet,  and  is  16 
inches  in  diameter.  It  is  laid  with  the  ordinary  lead  joint,  but 
with  extra  amount  of  care  in  the  caulking.  The  ascending  arm 
is  6,000  feet  long,  leaving  10,300  feet  for  the  descending  branch. 
The  supply  well  is  18  feet  in  diameter  and  13  feet  deep.  The 
summit  of  the  siphon  is  7  feet  above  the  surface  at  the  well,  thus 
making  a  lift  of  20  feet.  The  discharge  is  92  feet  below  the 
summit.  When  running  full,  it  discharges  3,000,000  gallons 
daily.  It  discharges  into  a  large  receiving  well  from  which  it 
flows  into  the  pumping  well  beneath  the  pumps.  A  short  dis- 
tance from  the  supply  well  is  placed  a  check  valve,  made  of 
aluminum;  above  this  is  a  gate  valve;  at  the  smnmit  is  a  4-inch 
pipe,  which  runs  up  into  an  air  chamber,  in  which  is  a  4-inch 
check  valve,  horizontal  when  closed.  Above  this  is  a  3-inch  over- 
flow discharging  on  the  surface.    Near  the  pump  house  is  a  6- 
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inch  connection  with  the  line  running  to  the  reservoir.  This 
connection  is  controlled  by  a  gate  valve.  Further  down  the 
giphon  is  aj  f-inch  connection  with  the  gauge  in  the  pump 
house.  Just  above  the  receiving  well,  is  a  gate  valve.  The  flow 
in  the  siphon  is  indicated  by  the  gauge  in  the  station.  As  the  air 
accumulates  and  the  flow  weakens,  the  gauge  falls,  until  the 
point  is  reached  which  notifies  the  engineer  that  "priming"  is 
necessary.  This  is  done  as  follows:  The  gate  valve  at  the  re- 
ceiving well,  marked  "E"  on  the  accompanying  plan,  is  closed; 
the  valve  "D"  connecting  with  the  reservoir  is  opened;  the 
reservoir  pressure  fills  the  siphon  to  the  check  valve  "A,"  which 
prevents  backing  into  the  supply  well;  then  the  check  valve  "C" 
at  the  summit  is  forced  open,  and  the  water  fills  the  chamber 
and  flows  out  the  discharge  pipe.  The  gauge  at  the  station 
shows  when  this  is  done;  then  the  valve  "D,"  connecting  mth 
the  reservoir,  is  closed,  and  the  valve  "E,"  at  the  receiving  well 
is  opened,  and  the  siphon  resumes  its  operation. 

This  method  of  priming,  you  will  see,  is  devoid  of  expense, 
making  it  unnecessary  to  use  the  pumps  direct  for  that  purpose- 
Priming  is  done  once  a  day  in  times  of  heavy  use,  and  about 
twice  a  week  when  the  use  is  light.  It  has  nm  for  a  week  before 
stopping  entirely. 

This  siphon  line  was  constructed  by  Mr.  Fred.  M.  Curtis, 
the  very  efficient  superintendent  of  the  Water  Works  company, 
who  plainly  understands  his  business,  as  the  working  of  this 
siphon,  as  well  as  many  other  things,  shows.  To  him,  and  to  the 
progressive  spirit  of  the  company,  is  due  much  credit  for  the 
efficiency  of  our  water  supply. 

We  depend  wholly  on  direct  pressure  for  fire  protection; 
maintaining  only  the  hose  wagons,  with  one  steamer  in  reserve, 
in  case  of  an  emergency.  We  have  a  continuous  pressure  of  70 
pounds  per  square  inch,  and  a  fire  pressure  of  110  pounds.  The 
reservoir  is  162  feet  above  the  central  part  of  the  city.  The 
pumping  plant  consists  of  two  Holly  pumps,  one  6  and  one  4, 
making  the  total  capacity  10,000,000  gallons  daily.  The  reser- 
voir capacity  is  11,000,000  gallons.  We  have  40  miles  of  mains, 
238  fire  hydrants  and  2,000  private  taps. 
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Xow,  Judson,  what  do  you  think  of  that  (  Don't  say  yon 
can  discount  it  with  your  supply  from  Sandusky  bay.  I  \vill 
not  dispute  the  fact  that  you  have  the  nicest  bathing  beach, 
"Cedar  Point,"  on  earth,  but  I  question  the  purity  of  your  water 
supply,  and  doubtless  you  would  do  so,  if  1  were  to  tell  you  how 
many  times  I  have  bathed  at  "Cedar  Point." 

AVe  have  the  finest  Court  House  in  many  states,  and  it  isn't 
haunted,  either,  except  by  the  troops  of  cheerful  taxpayers 
marching  in  to  pay  their  small  proportion  of  the  cost,  which  was 
only  $475,000. 

Our  main  street  is  the  "Old  Xational  Road,"  with  the  old 
bridge  over  Whitewater  river  still  in  existence.  This  bridge 
was  built  in  1834  and  was  considered  an  engineering  wonder  in 
its  palmy  days. 

Our  latest  bridge  is  a  three-hinge  arch,  400-foot  span,  65 
feet  above  the  water.  You  will  agree  with  me  that  a  bridge  of 
that  kind  is  not  seen  every  day. 

The  city  engineer's  department  is  frequently  called  upon 
to  do  work  not  strictly  within  the  domain  of  engineering.  When 
anything  comes  up  that  is  too  difficult  or  disagreeable  for  any 
other  department  of  the  city  government,  it  generally  falls  to 
the  lot  of  the  engineer.  He  is  supposed  to  be  a  person  of  broad 
education  and  universal  information;  a  sort  of  walking  "En- 
cyclopedia Britannica,"  and  "Ready  Reckoner,"  as  it  were.  And 
often  he  is  called  upon  to  scatter  his  talents  abroad,  not  for 
filthy  lucre,  but  for  glory,  and  glory  in  homeopathic  doses  at  that. 
Among  the  many  things  required  of  the  engineer  in  our  city,  is 
the  computation  of  a  time-table  for  the  lighting  of  street  lamps. 
Just  why  this  should  fall  to  our  lot  is  unknown,  unless  it  is  be- 
cause only  in  the  engineer's  office  is  found  sufficient  knowledge 
of  "arithmetic"  for  this  purpose.  We  might  use  the  "Phila- 
delphia" schedule,  but  although  our  city  is  called  the  "Quaker 
City,"  we  are  not  slow  enough  to  follow  in  the  footsteps  of 
Philadelphia.  We  will  have  a  schedule  of  our  owii,  even  if  we 
cannot  afford  a  private  sun  and  moon  as  yet.  And  if  the 
heavenly  bodies  won't  work  according  to  our  schedule,  so  much 
the  worse  for  them. 
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Now,  just  because  we  have  a  moonlight  schedule,  don't 
imagine  that  our  town  is  a  back  number,  and  that,  when  the 
moon  fails  to  shine  we  stay  in  bed  till  the  sun  rises.  Although 
we  don't  stay  up  late  nights,  we  claim  to  be  wide  awake  in  the 
morning,  and  "up  and  coming,"  no  matter  what  the  state  of  the 
atmosphere,  and  we  are  entirely  too  progressive  to  permit  "the 
sun  to  rule  by  day  and  the  moon  by  night."  That  was  all  right 
"in  the  beginning,"  but  it  doesn't  work  now. 

We  have  an  electric  light  plant  second  to  none,  and  our 
streets  are  illuminated  "all  night  and  every  night  from  dusk  to 
dawn,"  in  a  manner  unexcelled.  Our  schedule  had  its  birth 
away  back  in  the  "dark  ages"  before  the  invention  of  electric 
light,  and  when  economy  made  it  necessary  to  work  the  moon 
"for  all  there  was  in  it,"  even  when  full. 

The  schedule  now  is  reduced  in  usefulness,  until  we  only 
have  subject  to  its  sway,  a  few  lights  in  the  suburbs  and  out- 
skirts of  the  city,  wheriB  as  yet  it  is  inexpedient  to  locate  arc 
lights. 

But  the  labor  of  its  computation  is  still  the  same,  and  it 
may  not  be  uninteresting  to  examine  the  method  of  calculation. 
When  we  are  not  too  much  rushed  with  work,  we  compute  the 
movements  of  the  sun  and  moon  for  our  exact  locality,  from  the 
elements  given  in  the  Nautical  Almanac  in  connection  with  our 
latitude  and  longitude.  The  length  of  twilight  is  also  com- 
puted in  the  same  way.*  When  we  have  not  the  leisure  for 
such  elaborate  calculations,  the  time  of  the  rising  and  setting 
can  be  taken  approximately  from  the  common  almanac. 

There  is  a  first  class  government  astronomical  transit  in  our 
city,  located  in  the  observatory  at  Earlham  college,  which,  by 
the  way,  is  an  institution  of  high  reputation  and  higher  value, 
and  of  which  we  are  justly  proud.  This  transit,  the  equatorial 
telescope  and  the  other  appliances  in  the  observatory  are  all  the 
very  best,  and  the  observations  made  with  them,  and  the  calcula- 
tions made  therefrom  establish  our  position  on  the  earth's  sur- 
face very  accurately,  more  accurately,  of  course,  than  is  neces- 
sary for  this  purpose. 

The  times  of  the  rising  and  setting,  and  the  length  of  twi- 
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light  having  been  computed,  we  allow  a  "factor  of  safety,"  as  in 
other  engineering  work,  not  to  provide  for  variations  in  the 
movements  of  the  heavenly  bodies,  but  to  allow  for  different  at- 
mospheric conditions. 

Our  contract  calls  for  2,200  hours  of  light  per  year.  We 
usually  schedule  from  2,050  to  2,150  hours,  and  place  the  re- 
mainder at  the  disposal  of  the  police  department,  to  be  used  on 
special  occasions. 

We  have  1.1  miles  brick  streets,  5.5  miles  macadam,  36 
miles  graveled  and  bouldered,  6.1  miles  pike,  16  miles  unim- 
proved. 

We  have  17  miles  of  sewers,  combined  system,  provided 
with  35  flush  tanks,  at  present,  and  will  soon  contract  for  2 
miles  more,  to  be  built  immediately.  Our  sewers  discharge  into 
the  river.  We  have  sewer  grades  unexcelled  by  any  city  in  the 
country.  We  put  in  nothing  less  than  a  .5  per  cent,  grade.  We 
have  an  outfall  of  from  20  to  80  feet,  so  will  have  no  trouble 
in  making  water  "run  down  hill." 

The  "Engle"  people  have  just  put  up  for  us  a  garbage 
crematory,  which  is  calculated  to  dispose  of  all  our  garbage  in  a 
satisfactory  manner.  It  will  dispose  of  50  cubic  yards  of  gar- 
bage, or  25  cubic  yards  of  garbage  and  600  gallons  of  night 
soil  per  day  of  24  hours.  Next  year  we  will  tell  you  how  it 
works. 

We  manufacture  almost  everything  from  a  bicycle  to  a 
threshing  machine. 

We  have  the  prettiest  natural  park  that  you  would  ever 
care  to  see.  It  would  make  the  average  landscape  engineer  go 
wild  with  delight  to  pay  it  a  visit. 

Our  hotel  accommodations  are  the  best  in  several  states. 
The  Hotel  "Westcott,"  recently  completed,  is  the  admiration  of 
every  traveler  that  comes  this  way,  and  cost  our  Commercial 
club  $170,000. 

Now,  don't  you  think  that  this  would  be  a  good  place  to 
hold  your  next  meeting,  if  you  can  come  outside  of  the  great 
State  of  Ohio. 

If  you  come  as  a  society,  we  will  welcome  you;    if  you 
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come  as  individuals,  you  will  be  twice  welcomed,  and  we  will 
take  a  day  off  and  show  you  the  "Quaker  City^'  in  all  its  glory. 
Consider  the  invitation  extended  to  one  and  all;  come  when 
you  may,  you  wUl  find  our  latch  string  always  out. 


METHOD  OF  COMPUTING  TWIUOHT. 

Twilight  lasts  while  the  sun  is  not  more  than  18  degrees  below  the 
horizon.  Consequently,  the  problem  is  how  long  after  sunset  or  before 
sunrise  does  the  sun  reach  a  point  18  degrees  below  the  horizon  of  given 
place. 

2  Let  A  8  B  represent  the  horizon;   Z  the 

►K"^  V^^V.  zenith ;  P  the  pole  of  the  heavens ;  M  8  T  N 

>%^     \      ^f        the  circle  of  the  sun  around  the  pole.    Twi- 
light lasts  while  the  sun  moves  from  8  to  T, 

U'"-         N.s^-/-  -  lA   *°^  '^^  ®*  ^  '^*'     ^^  the  triangle  ZPT,  we 
^kll  ^i/.,^^   have  given  the  three  sides,  TZ,  the   sun's 

^J      zenith  distance.  108  degrees  ;  ZP,  the  co-lat- 

71      itude  of  the  place,  and  FT,  the  sun's  polar 

distance.    From  this  we  can  compute  the 

sun's  hour  angle,  the  angle  ZPT.     Take  for  example  June  15,.  1896. 

TZ Sun's  zenith  distance    108^' 

ZP. .  Co-latitude,  Richmond,  Ind.      50°  9" 

PT.  .Sun's  polar  distance  June  15     64°  38'  49.5^' 

Sum  of  three  sides 222°  47'  49  .5'' 

Half  '*      *•      "        *'    111°  23'  54.76"  =  **  8  "  in  formula. 

Formula  for  computing  angle  ZPT. 
sin  }  ZPT  =  /  sin  (8— ZP)  Bin  (8— PT)  esc.  ZP  esc.  PT. 

log8iu(S— ZP) 9.942868 

logsin  (8— PT) 9.862363 

log  CSC  ZP 114795 

log  CSC  PT 043982 

2  I  19.968998 

9.981999....8iniZPT. 
iZPT=    73°  37' 
ZPT  =  147°  14'  =  Sun's  hour  angle. 
147°  14'  -4-  15  =  9  hours  64  minutes  from  time  of  passing  meridian. 
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DISCUSSION. 


Mr.  Brown — It  might  be  interesting  to  the  members  for  Mr. 
Weber,  if  he  has  the  blue  prints  of  the  siphon,  to  put  them  up 
and  explain  it  a  little  more  fully. 

Mr.  Weber  puts  up  blue  prints  and  explains  siphon. 

Mr.  Davisson — Where  is  the  temperature  taken? 

Mr.  Weber — It  was  taken  in  the  well.  All  our  water  comes 
direct  from  the  well.  We  use  it  out  and  it  fills  right  up.  If  any- 
thing should  happen  to  the  engine  or  pumps,  the  pressure  comes 
from  the  reservoir.    We  have  lots  of  good  water. 

(Mr.  Weber  showed  a  picture  of  a  spring  struck  while 
digging  a  sewer.) 

Mr.  Gilpatrick — Are  large  quantities  of  your  water  used  in 
the  manufactories  of  your  city  ? 

Mr.  Weber — Yes,  very  much. 

Mr.  Gilpatrick — That  accounts  for  the  large  quantity  of 
water  used,  does  it  not? 

Mr.  Weber — We  use  a  great  deal  of  other  water. 

Mr.  Davisson — ^What  is  the  elevation  of  the  wells  above  the 
city?    I  know  that  they  are  located  higher. 

Mr.  Weber — They  are  162  feet  above  the  pump  house  and 
224  feet  above  the  city. 

Mr.  Davisson — ^How  far  do  you  extend  your  sewers  below 
the  city? 

Mr.  Weber — Eight  below  the  city. 

Mr.  Strawn — How  many  cities  are  taking  water  from  below 
the  sewer  district? 

Mr.  Weber — The  nearest  city  is  twenty-five  miles.  There 
are  very  few  that  take  their  supply  direct  from  the  stream. 

We  have  a  law  in  Indiana  that  the  city  can  by  ordinance 
have  an  official  map  made  and  have  it  recorded.  This  map 
must  be  presented  to  council  as  the  official  map.  The  surveys 
and  copies  from  it  are  considered  evidence  in  court. 

The  city  engineer  is  about  the  same  as  the  county  sur- 
veyor in  Ohio. 

I  have  been  making  an  official  map  of  Richmond,  Ind.,  dur- 
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ing  the  last  year.  I  have  made  a  copy  of  it  and  filed  it  with  the 
recorder.  It  is  a  part  of  the  records  of  the  county.  It  was  quite 
a  task. 

(Pointing  to  the  map.)  This  is  a  fac  simile  of  the  map. 
Each  division  is  numbered.  Under  the  old  law  it  was  quite  a 
task  to  make  our  assessments,  as  we  had  to  describe  the  land  as 
in  a  certain  section.  In  making  up  the  assessment  of  land  last 
year  of  less  than  a  mile  long  it  took  a  man  nine  days  to  copy  it. 
This  map  being  on  file,  we  simply  refer  to  the  plat  as  No.  so 
and  so. 

In  order  to  make  our  map  we  ran  a  line  on  all  the  streets, 
found  out  the  measurements  and  divided  them  up.  We  fixed 
all  our  street  lines  and  set  our  monuments  five  feet  from  the 
property  line.  We  plant  our  monuments  on  the  northeast  comer. 
I  made  a  tracing  of  it.  It  will  make  a  map  15x30  inches.  We 
file  it,  which  is  the  same  as  recording  it.  A  title  page  goes  with 
it.     It  contains  a  title  page  for  each  addition  and  locality. 

We  also  have  an  official  map  of  all  our  sewers,  our  water 
mains,  natural  gas,  artificial  gas,  etc. 

Where  we  put  in  sewers  we  simply  make  a  complete  plat  of 
the  section,  which  requires  a  man  one  and  a  half  or  two  or 
perhaps  three  or  four  days.  We  put  all  the  information  on  it, 
and  when  we  get  it  done  it  is  a  complete  record. 

Mr.  Davis — After  he  gets  through  with  the  work  and  has 
his  points  all  fixed,  does  that  fix  the  lines  of  the  properties  and 
the  lines  of  the  streets? 

Mr.  Weber — That  fixes  the  street  lines. 

ilr.  Davis — How  would  you  do  when  you  prot  into  the 
courts? 

Mr.  Weber — It  is  an  official  survey  in  court  and  serves  as 
evidence. 

]Mr.  Davis — Do  you  take  the  stand  that  your  survey  stands 
as  against  the  original  location  ? 

Mr.  Weber — I  do  not  claim  that. 


—72^ 


THE  PROBLEM  OF  SEWAGE  DISPOSAL 

BY  DR.  EDWARD  ORTON,  COLUBCBUS. 

It  is  now  several  years  since  I  have  taken  any  part  in  the 
proceedings  of  your  association,  and  having  put  off  my  coat  I 
\am  not  at  all  sure  that  it  is  wise  for  me  to  attempt  to  put  it  on 
again;  but  flattered  by  the  earnest  request  of  my  young 
friend  and  former  pupil,  Mr.  F.  J.  Cellarius,  I  have  consented 
to  occupy  a  few  minutes  of  your  time  today  in  a  brief  con- 
sideration of  one  of  the  most  important  and  urgent  questions 
with  which  your  profession  is  obliged  to  deal,  the  question,  viz., 
of  what  to  do  with  the  products  of  waste,  the  sewage  of  our  cities 
and  villages. 

I  find  much  in  common  between  your  profession  and  the 
special  branch  of  knowledge  which  occupies  most  of  my  thought 
and  time,  the  subject,  viz.,  of  the  structure  of  the  earth,  the 
configuration  of  its  surface  and  the  causes  to  which  its  main 
features  must  be  referred.  As  engineers,  you  have  a  lively  in- 
terest in  the  varied  elevations  of  those  portions  of  the  surface 
with  which  you  have  to  do.  There  is  no  more  important  section 
of  your  calling  than  that  which  relates  to  the  construction  of 
highways,  turnpikes,  canals,  railroads  and  the  like;  or,  in  other 
words,  to  the  providing  of  the  best  available  facilities  for  locomo- 
tion and  transportation.  In  this  work  you  are  obliged  to  de- 
termine sometimes  with  extreme  accuracy,  the  variations  of  level 
of  the  surface,  the  grades  of  the  valleys,  the  heights  of  the 
water-sheds  and  divides.  For  all  such  data  the  geologist  depends 
upon  your  determinations,  and  without  them  he  cannot  do  his 
own  work  with  accuracy  and  success.  Until  you  have  traversed 
this  state  from  east  to  west  and  from  north  to  south  with  your 
canal  and  railroad  survey  lines,  fixing  the  elevation  of  every 
part  above  the  sea,  he  is  unable  to  determine  the,  to  him,  all- 
important  problems  of  the  direction  and  amoimt  of  the  dip  of  the 
coal  seam  or  the  oil  rot'k  whicli  he  !*eeks  to  follow  in  its  under- 
gi-ound  extension. 
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How  much,  too,  does  he  owe,  in  the  establishment  of  the 
true  geological  order  of  a  district,  to  the  rock-cuts  and  rock- 
tunnels  which  your  work  necessitates.  Such  exposures  of  the 
strata  he  could  never  afford  to  make  for  himself,  and  yet  without 
them  how  could  he  secure  the  data  by  which,  and  by  which  alone, 
accurate  work  on  his  part  is  rendered  possible^ 

Then,  again,  there  is  a  great  deal  of  coiomon  interest  to  the 
engineer  and  geologist  to  the  subject  of  building  stone,  hy- 
•draulic  cement  and  other  natural  structural  material.  We  base 
our  judgments  of  quality,  durability  and  strength  very  largely  on 
your  experience  and  testimony. 

I  am  sure  that  the  geologist  ought  to  be  enough  of  an  en- 
gineer, if  not  to  be  able  to  do  his  work,  at  least  to  understand 
and  appreciate  the  results  which  the  latter  secures.  And,  on  the 
other  hand,  I  can  hardly  see  how  an  engineer  dares  to  take  up 
his  own  particular  work  without  a  knowledge  of  the  geological 
facts  with  which  his  work  is  so  closely  connected  and  upon 
which  it  so  largely  depends. 

But  there  is  still  another  subject  in  which  geologist  and  en- 
:gineer  have  a  common  and  mutually  important  interest.  It  is  in 
the  matter  of  water  supply.  That  this  subject  belongs  in  all  its 
practical  details  to  the  civil  engineer,  is  universally  recognized. 
In  fact,  he  has  scarcely  a  more  important  function  than  that  of 
providing  a  safe  and  adequate  water  supply  for  the  city  which 
lie  serves.  But  in  much  of  his  work,  especially  in  all  that  relates 
to  underground  water,  he  is,  in  his  turn,  absolutely  dependent 
upon  the  geologist  for  safe  guidance,  that  is,  upon  the  men  who 
have  made  a  study  of  the  facts  pertaining  to  underground  water. 
When  we  go  below  the  surface  of  the  earth,  there  is  but  one 
lamp  that  can  direct  our  steps,  and  that  is  the  lamp  of  geology. 
It  may  be  that  the  most  valuable  assistance  which  you  receive 
will  come  from  some  man  who  not  only  does  not  call  himself  a 
geologist,  but  who  does  not  even  hold  the  name  in  great  respect. 
But  if  his  observations  in  regard  to  the  facts  involved  are  ac- 
curate and  his  reasoning  in  regard  to  them  is  sound,  then  geolo- 
:gist  he  is,  in  spite  of  all  disclaimers  or  denials.     It  i«*  the  knowl- 


mit  »f«f     TT  %*rr.      i    AT   ncr.-    /    '-jtfras   Leee  tr^i^?    o£i?p-  -el^^l 

cr-thhuh    •:     v.-.>*:^     » *.»    irr*  i^     ^-;;    v   TecGcrz^fr  A-  u  tcxtbhh;   t 
•.v<.v»'«i     /v-rf-«.-r    /.     \:.A    v :    rt*c:     x:-    -tie-    t£r  xirc*  tui'  3:«t  i 

t-r      .  r    i^\'     -.«.;   *n>  .irPdU'^   ^Ji-itemc  ttctl  "tit*  lusmt 
,<»«r  .-f  .it-r    ».     or:      "»•*    «rT»   ^ntt^rmc  in«2L  to*  -sin^^*'   tr  Trmsr 

^'uri-r*     r    I,;-    v,r»*r  -Tiiin.'-  liur  "tit»rn  i- -fm-u_  i  t!^»»m*iii.     "^f- 

».^^     1.t^^    %/»   V  it4*r  viu'*i  v.*  u-^..  Tmit^nmLLur.  r  iin»  i  ^c  lL'i»^ 
r.  '.- •   '»    «iiiJrf-*»  iim   ii^rir.i.      '»ur  "im-*rrL  vni  lie   mi*?r:rcL    f 

,0'"'i;»     ^i-rj/**:*!     <i?V:1jX?    f.^on    "Ultr    "aiIH*-"^ai...       -I"    T'ltr    iiirj7*.'T 

I.    '...    nf,*-*'-;*    .f'    111*  7f-»ri*»!r"'iniJrL   «r  nur   aTUiuur  T"iri*r  "rjiti 
—  •V  '""'       V  •'*    '■■'  'i— ii'M*   '"iLii**"*!  a  *iii'  x'af 'IH^  ?-fr±-.. -_-f*l 

'/ '  V'     ".-»''      V  r"*"     llltl    "J.I*     l~li'£       C    ~.l«^    7»t-^J^. -'-"-»'*:     — i:? 

»«--/.'   <  -,'     •  ' .»  St  *  -^•:  "'J'   1  .i^f'ii^..     T'  -^i'-iT**  Ji£r  ri^i_>^  f  -r 

/•        '•''   .-.'<  i--:  *•  r  "*•*  T-r*'"'  **•     f  L-Z1J.Z.  -^Jtf^T^  fh-'^-:!-!  l»e 

•* "     -  '  :   f*'»"    "'  -«  '  -  i.:*-T  '1-    -r*^":*  •  I  f L-li  r-     Siiii-e  that 

*   V. '  //.'. »  .  •:  ;'r  r,.'..*  *»^i.  11.  :_♦  r.-^:'v  ^exTrr.  >-::  an^i  we  have 

.4  .. .'  /"'  r '/  ', '   -    •;.i:  •:_*-  e^rV  »:: -Iv-:  r.  reAche»l  was  correct, 

t'^  .  '   t'  jkr:.^\  -v:.v  ::  ^^-i^  o.rrv^-t*     It  has  been  demon- 


—75— 

strated  that  cholera,  typhoid  and  other  like  diseases  are  propa- 
gated, each,  by  its  own  microscopic  germ,  and  that  the  ordinary 
mediimi  of  transportation  is  drinking  water.  We  know  the  shapes 
and  sizes  of  these  different  microbes;  we  can  distinguish  one  from 
the  other.  We  know  the  conditions  favorable  for  their  de- 
velopment, and  also,  the  good  Lord  be  thanked,  we  are  rapidly 
learning  the  conditions  by  which  they  are  destroyed.  In  a 
^\  ord,  the  progress  of  our  knowledge  is  thoroughly  rationalizing 
our  j)ractice  and  is  giving  us  multiplied  tests  and  checks  that 
o:in  be  used  for  our  protection. 

The  objects  of  our  present  system  of  sewers  are,  incident- 
alJy,  to  lower  the  level  of  ground  water  and  to  carry  away  excess 
of  rainfall;  but  especially  and  mainly,  to  remove  the  products 
of  excretion  and  waste  from  the  districts  in  which  they  originate. 
I'lanof acturing  waste  is  also  a  large  and  growing  element  in  the 
sewage  of  our  towns.  The  necessity  for  sewers  and  the  amount 
of  sewage  are  directly  proportioned  to  the  density  of  population. 
Boy  on  d  question,  one  of  the  most  striking  and  important  char- 
acteristics of  our  century,  and  especially  of  the  latter  half  of  it, 
is  the  massing  of  population  in  city  centers.  Since  the  world 
began  there  has  never  been  anything  like  the  growth  of  towns 
that  Is  now  going  forward.  The  steam  engine  applied  to  manu- 
factures and  transportation,  is  at  the  bottom  of  this  unparalleled 
advance.  The  demand  for  sewers  is  thus  rapidly  increasing,  cor- 
responding to  the  growth  of  our  towns  and  the  centering  in  them 
of  jiianufacturing  enterprises  of  all  sorts.  Also,  their  vital  con- 
ne«ition  with  the  public  health  and  thus  with  the  business  suc- 
cess of  the  city  for  which  they  are  constructed,  has  now  been 
abundantly  established.  As  to  the  necessity  of  sewers  them- 
scflves,  there  is  no  longer  a  question.  There  is  no  problem  in  re- 
gard to  them.  But  after  we  have  got  our  sewers  and  have  filled 
llieiri,  a  very  serious  question  arises  as  to  what  shall  be  done 
with  their  contents.  It  is  certainly  safe  to  say  that  our  present 
practice  is  far  from  being  satisfactory.  In  many  instances  its 
results  become  simply  unendurable,  if  not  to  the  town  that 
builds  them,  at  least  to  its  neighbors. 

I  take  it,  you  mil  all  grant  that  the  disposal  of  sewage  is  a 
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problem  at  the  present  time.  I  am  morally  certain  that  many 
of  you  have  found  it  to  be  an  urgent  problem  in  the  case  of  the 
towns  which  you  are  serving,  or  if  not  in  your  own  town,  in 
coime'rtion  with  the  practice  of  your  neighbors. 

What  is  the  present  system?  A  few  words  will  answer  the 
question.  Until  a  very  recent  period,  at  least,  there  was  not  a 
sewer  sjstem  in  the  country  that  was  not  led  by  the  easiest  route 
to  the  rearest  water  course,  whether  river,  creek  or  rivulet,  into 
which  its  contents  are  discharged  without  any  attempt  at  pre- 
vious purification.  In  the  great  majority  of  instances,  drainage 
water,  storm  water,  manufacturing  waste  and  household  waste 
are  all  brought  together  by  a  common  trunk  to  the  stream.  In 
a  \eTj  few  instances  the  household  waste  is  carried  by  a  separate 
system.  There  is  a  great  deal  to  be  said  for  the  separate  system. 
It  can  easily  be  converted  into  an  immense  improvement  on  the 
usual  mode,  but  I  will  not  dwell  upon  it  here.  Practically,  the 
'A  hole  of  the  sewage  of  our  cities  is  carried  by  the  combined 
system.  There  are  at  the  present  time  but  two  or  three  excep- 
tions in  Ohio  to  this  statement. 

AY  hat  are  the  results  of  this  system  of  disposal?  That  de- 
pends. The  body  of  water  may  be  so  large,  its  current  so  rapid, 
one  or  both,  that  the  town  itself  has  no  further  trouble.  But  if 
the  watercourse  be  small,  or  if  it  shrink  into  insignificant  pro- 
portions under  summer  droughts,  or  if  its  current  be  sluggish, 
then  we  know  what  to  look  for,  viz.,  a  turbid  and  fetid  stream, 
standing  perhaps  in  stagnant  pools,  from  which  the  thirstiest 
brute  will  refuse  to  drink,  depositing  a  noisome  slime  on  its  bed 
and  along  its  banks,  bubbling  and  seething  with  the  products  of 
putrescent  decay,  destroying  as  if  by  specific  poison  all  the  former 
life  of  the  stream,  whether  insect,  shell  or  fish;  and  sending 
out  to  every  breeze  that  blows  over  it,  hateful  odors  that  inflict 
almost  unendurable  discomfort  upon  those  who  occupy  the  ad- 
jacent lands.  These  results  grow  worse  every  year,  and  if  the 
city  is  prosperous  and  expanding  rapidly,  the  evil  soon  comes  to 
be  past  bearing. 

In  many  instances,  there  is  more  than  one  town  in  a  valley 
and  the  stream  which  one  city  uses  to  convey  away  its  sewage, 
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may  be  the  only  adequate  source  of  water  supply  for  the  city 
that  ifi  situatied  below  it.  The  sewage  of  the  first  may  so  poison 
the  water  that  sickness  and  death  will  follow  its  use.  The 
recent  experience  of  Wheeling  and  Bellaire  will  furnish  a  case 
in  point 

But  thanks  to  the  sense  of  justice  and  right,  which  are  the 
glorj'  of  our  grand  old  English  common  law,  the  state  can  be 
appealed  to  in  cases  like  this.  Where  the  conditions  under 
which  two  adjacent  towns  were  founded  and  have  grown  for 
generations  and  perhaps  centuries  are  changed  by  the  action 
of  one  of  these  towns  to  the  disadvantage  of  the  other,  there  is 
redress  in  the  courts,  certainly,  if  justice  is  to  be  found  there. 
A  more  cruel  wrong  can  scarcely  be  perpetrated  than  that  which 
a  large  and  prosperous  town  for  example,  may  inflict  upon 
another,  a  smaller  and  weaker  one,  that  lies  below  it  in  the  same 
valley,  by  destroying  the  river  that  once  flowed  through  it  and 
that  brought  service  and  pleasure  alike  to  all  and  by  leaving  iii 
its  j)la?e  V  black  and  torpid  flood  that  spreads  malaria  and  nt^ti 
lencc  !*8  it  crawls  downwards. 

Let  me  bring  before  you  a  concrete  case.  A  small  vivevy 
but  clear  and  beautiful,  that  gathers  its  waters  from  upland 
epriugs  and  mountain  lakes,  flows  down  a  rocky  valley  to  the 
sea,  fumifcfhing  a  dozen  or  more  excellent  water  powers  on  its 
way.  'J'hese  mill  and  factory  sites  were  utilized  at  an  early  day 
and  in  many  cases  have  been  occupied  for  more  than  a  century. 
Large  and  prosperous  lines  of  inanuf  actures  have  grown  up  there, 
bringing  wealth  to  their  owners  and  prosperity  to  every  clas,tj  ^f 
the  'mrire  community,  through  the  wages  distributed  and  the 
home  markets  created.  One  town,  one  factory  after  anollier, 
uses  the  water  of  the  river  for  its  power,  gets  out  of  it  its  potent,ial 
energy  lor  the  level  which  it  there  occupies  and  sends  it  on,  un- 
diminished in  volume  and  not  seriously  contaminated  in  char- 
acter, to  the  towns  and  mills  below.  The  river  with  its  pure  and 
sparkUng  water  and  its  verdant  banks  is  the  attraction  and  pride 
of  the  valley.  Lovely  homes  and  pleasant  parks  are  establiahed 
along  ^ts  borders.  The  towns  are  thrifty  and  village  lot  and  fann 
a^ike  command  a  ready  sale.    The  residents  of  the  great  cities 
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near,  when  their  fortunes  are  made,  come  back  to  the  valley 
where  their  ancestral  homes  are  still  standing  to  spend  there  a 
part  a:  least  of  the  evening  of  their  day.  But  while  these  towns 
are  all  piosperous,  one  of  the  number,  situated  near  the  head  of 
the  valJey,  was  found,  when  the  era  of  the  locomotive  came,  to 
possf'ss  some  natural  advantage  of  the  situation  that  fitted  it  to 
oecome  a  railroad  and  manufacturing  center.  It  grew  apace, 
after  the  fashion  of  successful  American  towns.  Soon  it  came 
to  outweigh  and  overshadow  all  the  other  towns  of  the  valley. 
In  due  time,  the  thriving  city  recognized  the  necessity  for  drain- 
age  and  sewerage  and  it  followed,  of  course,  the  universal  fash- 
ion, of  leading  its  sewers  to  the  nearest  stream,  which  in  this  case 
was  the  beautiful  river  which  I  have  already  sketched.  For  a 
time  no  marked  change  is  apparent  to  the  occupants  of  the  val- 
ley: but  the  city  is  expanding,  and  more  and  more  of  the  water 
of  the  river  and,  finally,  much  besides  is  brought,  clean  and 
pure,  into  the  town,  to  be  sent  out  of  it  blackened,  defiled  and 
dangerously  polluted — the  River  Rhine.  Presentely  the  towns 
l)elow  are  made  aware  that  an  alarming  change  5s  taking 
place  in  the  river.  It  is  not  so  much  that  its  volume  is  reduced, 
as  that  its  whole  character  is  transformed.  It  has  grown  turbid 
and  offensive.  Its  banks  are  lined  with  filthy  deposits  that  prove 
fatal  to  the  willows  and  alders  that  once  adorned  them.  All 
animal  life  of  the  higher  sorts  flies  from  the  river  as  from  the 
jaws  of  death.  Gravity  is  the  only  force  which  remains  im- 
changed.  The  weight  of  the  water  will  still  turn  the  wheels 
upon  which  it  falls,  but  the  noisome  odors  arising  from  it  disgust 
and  sicken  those  who  attempt  to  use  it.  In  short,  the  beautiful 
river  of  the  early  day  has  been  turned  into  an  open  sewer. 
Summer  residents  give  up  in  disgust  their  lawns  and  homes 
along  its  banks;  water  power  and  mill  sites  are  no  longer  in  de- 
mand. All  who  can  get  away  make  haste  to  escape.  The  mar- 
ket for  real  estate  declines,  and  the  only  purchasers  are  repre- 
sentatives of  the  peasant  classes  of  old-world  birth  whose  stan- 
dards of  comfort  are  far  lower  than  our  ovra.  Business  of  all 
sorts  falls  awav;   the  whole  community  is  impoverished  and  de- 
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pressed;  the  transformation  of  a  river  into  a  sewer  is  at  the 
bottom  of  all  this  trouble  and  loss. 

What  is  the  state  good  for  if  it  cannot  correct  such  a  \vrong 
as  this?  The  great  city  is  naturally  reluctant  to  make  the  large 
expenditures  necessary  for  correcting  the  evil  that  it  has  wrought, 
but  from  the  unhappy  consequences  of  which  itself  is  exempt. 
But  the  appeal  is  made  to  Caesar  and  the  legislature  at  last 
obliges  the  town  to  abandon  its  selfish  and  cruel  policy,  and  it 
further  maintains  a  constant  watch  upon  it  to  see  that  the  work 
of  correction  is  properly  done.  Redress  for  such  wrongs  must  be 
always  possible  as  long  as  justice  sways  the  hearts  of  men  and 
wherever  English  law  bears  sway.      * 

Thus  we  see  that  even  though  we  can  get  rid  of  our  sewage 
without  having  it  return  to  plague  ourselves,  the  state  has  the 
right  to  forbid  our  getting  rid  of  it  in  such  a  way  that  it  shall 
destroy  the  comfort  and  prosperity  and  even  threaten  the  health 
and  life  of  those  who  dwell  below  us.  The  state  has  the  right 
to  maintain  the  possibility  of  a  proper  water  supply  for  all  parts 
of  its  territory.  It  has  the  right  to  save  its  crystal  streams  from 
being  transformed  into  blackened  and  slimy  pools  of  filth  as 
baleful  as  they  are  hateful.  Having  this  right,  it  has  no  more 
imperative  duty  than  to  see  that  this  work  is  promptly  begun 
and  efficiently  carried  forward. 

I  think  I  have  justified  the  title  of  my  paper  by  proving  to 
you  what  probably  you  would  have  been  willing  to  grant  at  the 
outset  without  any  proof,  that  there  is  a  problem  connected  with 
the  matter  of  sewage  disposal.  Let  me  now  take  up  two  or  three  of 
the  best  solutions  of  the  problem  which  the  engineering  and 
sanitary  science  of  our  day  offers. 

1.  In  the  first  place,  I  have  already  spoken  with  great  re- 
spect of  the  "separate  system"  of  sewers,  in  which  the  products 
of  human  waste  are  kept  by  themselves  and  are  thus  more  easily 
disposed  of  than  if  lost  in  a  flood  of  drainage,  storm  water  and 
manufacturing  waste.  Where  the  ground  is  clear  and  a  system 
of  sewerage  is  to  be  begun,  it  looks  to  me  as  if  there  is  much  to 
be  said  in  favor  of  the  system.  But  in  almost  all  of  our  enterprising 
towns,  more  or  less  has  been  expended  already  in  this  direction 
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and  generally  the  net'taeity  ia  laid  on  the  engineer  of  utilizing 
as  bent  he  can  what  has  already  been  established.  Finding  the 
combined  system  in  operation,  htr  sees  no  other  way  but  to  con- 
tinne  and  expand  it.  How^  then,  is  the  problem  to  be  solved  in 
ca.se  of  the  combined  t»ystem? 

2.  The  precipitation  of  sewage  by  chemical  agents,  is  a 
method  from  which  much  has  been  expected  and  on  which  great 
chemical  skill  and  ingenuity  hare  been  expended.  From  what 
little  I  know  of  it,  it  seems  to  me  to  be  limited  in  its  applicability 
to  manufacturing  towns  in  which  the  sewage  contains  a  notable 
quantity  of  iron.  By  the  addition  of  lime  in  such  cases,  a  floe- 
euient  precipitate  of  sulphate  of  lime  is  formed  which  carries  with 
It  the  iron  and  much  of  the  solid  contents  of  the  sewage.  This 
precipitate  falls  as  sludge  in  the  settling  basin  and  some  value  is 
found  in  it  as  a  fertilizer  for  the  adjacent  farm  lands.  But  while 
tlic  elHiient  water  is,  in  the  best  examples,  fairly  clear,  it  still 
contains  all  the  dissolved  organic  matter,  and  notably  the  urine 
derived  from  the  sewage.  At  least,  the  process  of  precipitation 
has  no  direct  tendencv  to  eliminate  this  element,  and  of  course 
M'here  it  is  present,  contamination  of  the  most  hateful  if  not  of 
the  most  dangerous  character  exists.  The  effluent  of  the  pre- 
cipitation tanks  needs  to  be  itself  further  treated  before  it  can  be 
counted  purified,  in  any  worthy  sense  of  the  word. 

3.  This  brings  me  to  the  last  solution  of  the  problem  that 
I  shall  mention.  If  there  were  others,  I  should  not  have  need 
to  name  them,  for  this  is  in  itself  final  and  complete.  It  is  no 
new-fangled  notion  that  is  as  yet  in  its  experimental  stages.  It 
is  in  substance  as  old  as  the  dry  land  of  the  globe;  as  simple  and 
direct  as  gravitation;  as  efficient  as  the  oxygen  of  the  atmosphere. 
Like  the  book  of  the  Apocalypse,  there  is  nothing  to  be  taken 
from  it  and  nothing  to  be  added  thereto.  By  the  undesigned  and 
unconscious  application  of  it  in  all  the  past,  the  race  has  escaped 
countless  perils  on  its  journey  from  the  Egypt  of  ignorance  to 
the  Canaan  of  science,  to  the  confines  of  which  it  is  already  draw- 
ing near.  Moses  planted  it  in  Hebrew  law;  China  and  Japan 
have  used  it  for  three  thousand  years,  but  with  another  reference. 
The  sanitary  engineer  of  our  day  gives  it  a  common  place  and  un- 
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impressive  name,  viz.,  '^intermittent  filtration,"  but  let  us  not  be 
led  thereby  to  count  it  modern  or  insignificant.  The  method 
consists  of  "the  application  of  sewage  to  the  soil  with  inten-als 
of  rest."  The  soil,  the  finely  divided  portion  of  the  earth's  crust, 
which  has  been  in  course  of  preparation  for  countless  ages,  which 
is  the  result  of  the  combined  operation  of  all  the  chemical  and 
mechanical  forces  that  are  at  work  upon  the  surface  of  the  earth, 
the  soil,  has  several  all-important  offices  and  one  which  ranks 
scarcely  second  to  any  other,  is  the  purification  of  polluted 
water.  Ill  would  it  be  for  man  if  water  once  polluted,  were  al- 
ways polluted,  if  there  were  no  restorative  process  available  in 
nature,  if  organic  poison  once  introduced  into  it  were  obliged  to 
remain  there  until  left  behind  by  the  process  of  evaporation  in 
the  open  sea,  to  which  all  the  rivers  run.  The  soil,  I  repeat,  has 
this  power  of  purifying  water.  The  foulest  sewage,  even  though 
laden  with  all  manner  of  disease-breeding  germs,  can  be  com- 
pletely disinfected  by  passing  slowly  through  a  few  feet  of  soil. 
Color,  odor,  germs  are  all  left  behind  in  this  short  descent.  Left 
behind,  I  have  said,  but  a  better  word  would  be,  "destroyed, 
burned,"  resolved  into  blameless  elements  of  which  they  were 
originally  composed.  For  when  the  process  is  complete,  the 
poison  has  not  been  transferred  to  the  soil,  but  instead  it  has 
been  destroyed.  The  best  of  it  is,  that  this  agent  is  everywhere 
within  easy  reach.  It  is  wider  than  the  evil  which  it  is  set  to 
correct.  Wherever  the  human  race  can  build  cities  and  towns, 
from  the  equator  to  the  highest  latitudes,  there  the  restorative 
powers  of  the  soil  can  be  invoked.  There,  human  life  and  health 
can  be  saved  from  the  great  dangers  that  lurk  in  polluted  drink- 
ing water. 

The  old  world  is  in  advance  of  us  in  the  application  of  the 
method  to  cities  on  the  large  scale.  Denser  population  has  made 
the  problem  of  sewage  disposal  far  more  urgent  than  it  has  as 
yet  become  with  us.  But  it  has  been  well  begun  even  here  also. 
As  usual,  Massachusetts  leads  the  wav.  The  entire  countrv  i.^ 
under  lasting  obligation  to  its  state  board  of  health  for  the  ex- 
haustive experimentation  that  has  been  carried  on  at  Lawrence 
Avithin  the  last  decade.     In  the  results  obtained,  there  is;  nothint:; 
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new;  but  coming  nearer  home  as  they  do,  and  being  wrought 
out  in  American  climate  and  under  the  conditions  of  American 
life,  they  acquire  new  authority  and  impressiveness  for  us.  A 
half  dozen  Massachusetts  towns  have  already  established  filtra- 
tion plants,  which  are  proving  completely  successful  from  every 
point  of  view.  They  are  mainly  established  in  towns,  it  is  true, 
whose  sewage  would,  unless  purified,  endanger  the  water  sup- 
ply of  Boston,  and  the  intelligence,  the  influence  and  the  wealth 
of  that  city  have  been  the  ra  a  tergo,  "the  power  behind  the 
throne,"  which  has  carried  forward  the  work. 

I  spent  a  day  last  September  at  the  sewage  disposal  works 
of  South  Framingham,  Mass.  The  whole  of  the  simple  pro- 
cess which  is  there  carried  on  was  open  to  inspection.  The  town 
is  not  a  large  one,  and  but  300,000  gallons  of  sewage  need  to  be 
treated  each  day.  The  site  selected  for  the  sewage  farm  is  an 
ideal  one,  a  sandy  plain  with  a  rolling  and  prettily  diversified 
surface  which  in  a  state  of  nature  is  occupied  with  a  scanty 
growth  of  trees,  mainly  evergreens.  The  agricultural  value  of 
the  land  is  nil,  or  next  to  nothing,  and  even  the  real  estate  specu- 
lator could  not  find  grounds  on  which  anything  more  than  a 
moderate  price  could  be  asked,  for  the  land,  even  though  it  was 
to  be  devoted  to  the  public  service.  The  work  of  excavation  and 
preparation  are  of  the  easiest  possible  sort.  The  land  is  laid  oflf  in 
acre  plots  and  is  thoroughly  underdrained  according  to  the 
demands  of  the  system.  While  you  are  on  the  tract,  the  odor  of 
fresh  sf.wage  is  distinctly  recognizable,  but  it  can  hardly  be  said 
to  bo  decidedly  offensive.  The  nauseating  odor  of  stagnant 
sewage,  undergoing  putrefactive  changes,  is  conspicuous  by  its 
abs-onee.  The  surface  of  the  lots,  when  I  saw  them,  was  occu- 
l?ie<l  \rth  thriving  crops.  Field  com  proves  on  the  whole  the 
most  Fuccessful  crop,  but  sweet  com,  cabbage,  potatoes  and 

other  vesretables  are  also  cultivated  and  experimenting  is  going 
on  in  the  growing  of  tobacco.  The  com  crop  commands  a  fair 
price  at  open  sale  among  the  farmers  adjacent.  For  the  last  two 
or  three  years  it  has  averaged  about  fifty  dollars  an  acre.  Of 
course  a  larger  area  must  be  used  for  the  purification  of  the 
.sewaae  when  cultivation  is  to  be  carried  on  than  when  the  sole 
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objoct  IS  purification.    In  other  words,  the  necessities  of  the  crop 
must  be  taken  into  account  in  the  application  of  the  sewage.    I 
^vatched  the  slightly  turbid  but  scarcely  offensive  stream  of 
sewage  as  it  was  turned,  first  upon  this  plot  and  then  upon  that, 
and  I  could  not  help  comparing  it  with  what  the  same  sewage 
would  have  become  if  it  had  been  turned  into  a  shallow  valley  to 
linger  in  eddies  and  poob  and  fester  beneath  the  summer  sun. 
Thus  far  there  was  no  possible  offense.      But  the  real  t^st  re- 
iiained  to  be  made.     By  the  effluent  water  the  entire  scheme 
must  be  judged.     By  its  character,  the  system  must  stand  or  fall. 
I  made  my  way  to  the  point  at  which  the  drains  converge  and 
from  which  the  corrected  sewage  was  flowing  in  small  but  steady 
streams.    I  caught  a  glass  full  of  it  in  a  clean  tumbler  and  held 
it  to  the  light.     I  never  saw  clearer  or  more  sparkling  water. 
Xot  a  trace  of  odor  was  discernible,  and  knowing  that  it  had 
been  found  to  meet  every  chemical  and  biological  test  so  perfectly 
that  even  Boston  would  not  object  to  its  being  turned  into  its  own 
water  supply,  I  took  a  swallow  of  it  in  my  mouth.    I  cannot  say 
that  I  "tasted"  it,  for  pure  water  has  no  taste.    The  temperature 
of  the  draught  was  too  high  to  allow  it  to  be  called  refreshing, 
but  aside  from  this  feature,  no    deep-seated  fountain  could  sur- 
pass it  in  quality;  and  yet  but  500  feet  away  this  sparkling  water 
was  Framingham  sewage.     The  united  drains  formed  a  small 
rivulet  which  followed  a  rather  steep  descent  of  the  groimd  to  a 
little  creek  below,  leaping,  sparkling,  babbling,  after  the  fashion 
of  the  best-bom  rivulets,  as  the  poets  describe  them.    Just  at  the 
foot  of  the  declivity  a  "natural"  spring  of  fair  volume  and  his- 
toric excellence  breaks  out.    I  compared  its  water  with  the  stream 
of  corrected  sewage  that  was  flowing  by,  and  aside  from  tempera- 
ture, which  I  have  already  noted,  the  latter  was  at  no  disad- 
vantage   whatever.     In  short,  I  saw  sewage  transformed  into 
spring  water  before  my  eyes,  without  offense  at  any  stage  of  the 
process  and  with  but  a  moderate  outlay. 

I  said  to  myself,  when  leaving  the  sewage  farm,  would  that 
the  city  engineers  of  Ohio,  the  men  to  whom  our  communities 
look  for  guidance  in  this  most  important  interest,  could  see  for 
themselves  this  marvelous  transformation,  this  beneficent  miracle 
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which  nature  is  always  wilUng  to  work  if  we  but  give  her  the 
opportunity.  They  know  of  course  that  such  results  are  possible, 
but  seeing  the  process  in  operation,  as  here,  makes  everything 
more  vivid,  impressive,  real.  With  this  experience  they  could 
hardly  go  on  contentedly  with  the  present  system  of  defiUng  and 
raining  our  rivers,  of  destroying  the  comfort  of  life  for  the 
thousands  and  tens  of  thousands,  and  of  seriously  endangering 
the  public  health.  The  sight  would  surely  help  them  to  per- 
suade Their  communities  that  there  is  a  better,  a  more  just  and 
fair,  a  more  Christian  way,  of  disposing  of  the  waste  which  our 
citit^s  generate  than  that  which  we  are  thus  far  using.  They 
would  see  that  the  problem  has  been  at  last  solved,  and  that 
all  that  is  needed  now  is  that  our  towns  should  do  as  well  as  the 
best  linowledge  points  out. 

The  necessity  for  the  "intermittent"  application  of  the 
sewage  io  the  land,  to  inpure  its  purification,  has  been  known  f-jr 
decades,  Int  Juis  \.ut  recently  been  understood.  This  process  «>f 
purification  proves  to  be  the  work  of  micro-organism  which  es- 
tablish themselves  in  the  porous  soil  to  which  the  sewage  is  ap- 
plied.   The  fact  recalls  the  lines  of  Hudibras: 

"Big  fleas  and  little  fleas, 

Have  lesser  fleas  to  bite  'em. 
And  these  fleas,  lesser  fleas. 
And  so  ad  infinitum.'' 

It  is  to  the  microbes  of  the  "ad  infinitum"  group  that  we 
are  taught  to  look  for  protection  against  other  microbes,  that  are 
the  specific  cause  of  our  disease.  Nitrogen  is  the  most  char- 
acteristic element  of  the  animal  world,  and  the  work  of  these 
microbes  of  the  soil  is  to  convert  the  nitrogenous  matter  of  the 
sewage  into  nitric  acid,  which  in  turn  becomes  an  element  of 
great  importance  in  the  support  of  vegetable  life. 

What  sort  of  soil  can  be  utilized  in  these  filtration  beds? 
Almost  any  sort,  but  the  more  porous  and  permeable  the  better. 
Fine  sand  ranks  first,  but  coarse  sand  and  even  fine  gravel  can  be 
turned  to  excellent  account.  So  far  as  I  know  there  is  but  one 
town  in  Ohio  that  has  thus  far  introduced  sewage  purification  by 
intermittent  filtration.    That  town  is  Oberlin,  built  on  the  stub- 
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bom  boulder  clay  of  northern  Ohio,  but  even  here'  the  system  is 
an  unqualified  success,  according  to  the  latest  information  which 
I  have  received. 

In  conclusion,  may  I  remind  you,  that  we  live  in  the  day  of 
expert  knowledge?  We  have  been  cast  out  from  the  paradise 
of  blissful  ignorance,  where  every  man  may  do  as  he  likes,  and 
where  the  judgment  of  one  is  as  good  as  another.  The  people  of 
our  century  are  beginning  to  find  their  way  to  the  tree  of  knowl- 
edge of  good  and  evil  and  their  eyes  are  beginning  to  be  opened. 
In  the  matter  of  water  supply  and  sewage  disposal  in  particular, 
there  is  a  great  body  of  settled  experience  now  within  our  reach. 
If  we  cannot  all  avail  ourselves  to  the  fullest  extent  of  the  re- 
sults of  this  knowledge  by  the  thorough  mastery  for  ourselves  of 
the  chemist's  balance  and  the  zoologist's  microscope  and  by  the 
opportunities  of  world-wide  travel,  we  can  still  learn  to  respect 
and  avail  ourselves  of  the  knowledge  and  experience  of  those  that 
have  enjoyed  these  higher  opportunities.  We  can  come  to  un- 
derstand that  without  the  sanction  of  special  knowledge  and 
wide  experience  our  own  best  judgment  may  often  "gang  aglee." 
Audacity  is  an  American  characteristic,  and  judging  from  multi- 
tudes of  its  results,  we  might  almost  say  it  is  an  American  vir- 
tue; but  occasional  exhibitions  of  it  are  met  in  this  connection 
that  are  striking  and  deplorable.  Men  of  good  parts,  no  doubt, 
but  without  thorough  training  or  the  opportunity  of  experience 
often  stand  ready  to  lead  communities  on  to  the  expenditure  of 
millions  of  dollars  in  the  most  haphazard  way,  and  to  vast 
schemes  of  city  engineering  on  which  the  stamp  of  failure  is  set 
from  the  beginning  by  expert  knowledge. 

Civil  Engineers  of  Ohio,  you  are  charged  with  a  great  re- 
sponsibility. There  is  scarcely  an  important  town  of  the  state 
in  regard  to  which  the  water  supply  or  the  sewage  disposal,  or 
both,  are  not  today  in  an  unsatisfactory  condition.  Every  town 
has  its  own  problems.  You  are  hampered  by  the  work  which 
your  predecessors  have  done,  but  they  were  men  who  tried  in 
their  day  to  do  their  duty  as  faithfully  as  you  are  trying  to  do 
yours.  But  they  could  not  foresee  the  growth  and  development 
of  their  towns,  and  then,  too,  they  had  not  the  means  at  their 
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command  for  doing  what  was  best  even  if  they  had  known  what 
was  best.  But  you  have  far  clearer  light  than  the  engineers  of 
twenty-five  years  ago.  But  this  fact  makes  yoxir  work  not  easier, 
but  rather  the  more  difficult.  The  engineer's  relations  to  the 
public  health  are  coming  to  be  universally  recognized. 

DISCUSSION. 

JMr.  Parper — I  Lave  listened  to  the  article  read  by  the  pi'# 
fessor  with  more  thr.n  double  interest.  He  has  given  us  ^'siply 
one  way  of  ]?iirif ving  the  sewage  of  towns.  It  is  what  is  gen-iially 
known  as  the  intermit  ent  filtration  plant.  That  requires,  as  he 
stated  iu  coiiucfioii  with  the  ones  in  Massachusetts,  a  peculiar 
kind  of  soil,  which  does  not  apply  to  Ohio  in  all  instances.  There 
will  be  a  ftveat  many  difficulties  in  the  State  of  Ohio  to  apply  ibis 
to  our  soil.  1  would  ask  the  professor,  is  there  not  sonic  other 
way  by  which  sewage  can  be  as  fully  purified,  as  by  treating  it 
to  the  natural  soil? 

Profc»«Sfr  Ortou — 1  disclaim  all  authority  in  this  matter,  jis 
1  sav,  a  matter  of  Interest,  but  I  know  of  no  other  wav.  I  have 
r^jacJieil,  in  my  n*a«iii'gf,  no  other  way  that  is  widely  uppH'iabLi. 
In  rcgai'd  to  tlie  chari  cter  of  Ohio's  soil,  I  gave  the  instance  of 
Oberlin,  and  if  Oberlin  is  succ-eeding,  there  is  no  stop  put  to  any 
county  or  town  in  Ohio. 
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SEWAGE  DISPOSAL. 

BY  GEO.  H.  FROST,  MANAGES  ENGINEERING  NEWS,  NEW  YORK. 

I  am  glad  to  be  here.  It  is  several  years  since  I  met  this 
society  and  it  gives  me  pleasure  to  be  here  tonight.  If  I  did  not 
feel  genuine  satisfaction  I  would  not  come. 

Well,  the  subject  announced  is  that  of  sewage  disposal,  and 
it  is  a  description  of  the  sewage  system  of  Plainfield,  X.  J.  It 
is  different  from  that  of  this  afternoon,  in  that  it  is  simply  a 
personal  experience,  and  I  ask  the  forbearance  of  the  meeting 
if  it  is  too  personal,  because  it  is  simply  my  own  experience  of 
what  I  have  met  with  in  constructing  about  twenty-four  miles 
of  sewage  in  Plainfield,  N.  J.,  last  year  and  this.  It  is  well  to 
state  that,  while  I  do  business  in  New  York,  I  live  in  Plainfield, 
X.  J.,  twenty-five  miles  distant.  We  have  there  a  stone  that  we 
call  ^'Washington's  Rock."  Mountains  run  west  of  us  about  500 
feet  high.  Washington's  Rock  is  one  of  the  places  where  we 
take  visitors  when  they  come  there.  It  is  a  splendid  situation 
from  which  to  watch  the  movements  of  an  army.  Along  the 
northern  border  is  a  range  of  hills,  called  the  Short  Hills.  Just 
at  the  foot  of  the  hills  here  we  find  small  boulders — nothing  very 
large.  As  we  come  to  the  southwest  we  have  gravel,  then  finer 
gravel,  which  dies  away  to  sand  as  it  comes  to  the  river.  So  that 
in  constructing  our  sewers  we  met  with  no  stones — nothing  but 
the  finest  material.  A  great  deal  of  it  we  did  not  have  to  pick  at 
all.  Another  thing  is  that  we  have  hardly  any  water.  We  have 
hardly  any  leakage  in  the  pipes.  In  the  disposal  of  sewage  we 
have  almost  an  ideal  situation  surrounding  it.  The  city  has 
about  12,000  people,  but  it  has  grown  rapidly  recently  on  ac- 
count of  the  railroad  facilities.  The  business  portion  of  the  city 
is  confined  to  a  very  small  territory.  Most  of  it  is  confined  to 
residences.  The  great  army  of  business  men  move  to  Xew  York 
daily. 

The  introduction  of  water  necessitated  the  building  of 
sewers.     Previous  to  that  we  had  the  cess-]>ool  system,  and  on 
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account  of  the  coarse  nature  of  the  soil  it  was  exceedingly  favor- 
able to  cess  pools.  Some  of  the  houses  have  two  or  three,  but 
most  of  them  only  one.  The  expense  of  the  cess-pool  system  is 
very  considerable.  From  the  end  of  last  March  to  the  middle  of 
this  year  it  cost  me  $29.00  to  clean  out  two  cess  pools.  Some 
house  owners  have  paid  as  high  as  ten  dollars  a  month.  It  de- 
pends upon  the  part  of  the  city  they  are  located  in.  The  ne- 
cessity for  sewerage  became  very  much  of  a  necessity  a  few  years 
ago,  after  the  introduction  of  the  fresh  water  supply. 

On  account  of  my  being  connected  with  the  civil  engineer- 
ing profession  I  was  elected  to  the  city  council — they  said  to 
save  the  expense  of  an  engineer.  I  have  been  for  three  years 
chairman  of  the  committee  on  sewers  and  water.  1  conmienced 
from  the  beginning — from  the  first  survey  to  the  getting  up  of 
the  petitions.    I  drew  the  first  profile  for  the  main  sewers. 

We  have  now  built  23.65  miles  of  sewers.  W^  bought  fifty 
one  acres  of  land  for  a  sewage  disposal  farm.  We  are  not  gen- 
erally allowed  to  issue  bonds.  We  have  to  go  along  slowly,  and 
at  the  present  time  we  could  not  carry  an  issue  of  bonds  for  any 
large  amount  on  account  of  the  bad  scare  at  Elizabeth. 

We  had  several  plans  submitted  to  us  and  had  to  see  which 
was  the  best  one.  The  need  of  a  clever  attorney  is  very  apparent 
in  proceeding  with  public  works  of  this  kind.  We  have  had  a 
verv  clever  attornev  and  so  far  we  have  steered  clear  of  all  sorts 
of  legal  difficulties. 

I  will  say  here  in  regard  to  the  engineering  organization 
that  while  the  citizens  congratulated  themselves  on  undertaking 
to  save  the  salary  of  an  engineer,  yet  I  felt  that  it  would  be  a  good 
thing  to  employ  all  the  engineering  talent  that  we  could  get  on 
to.  So  we  employed  a  consulting  engineer,  and  had  him  for  one 
short  consultation.  We  then  employed  Mr.  Farker,  who  is  the 
consulting  engineer  now.  We  paid  him  $10.00  a  day  for  such 
time  as  he  should  give  to  it.  He  decided  the  time  he  should  give. 
We  used  every  local  engineer  that  we  thought  was  necessary. 
Andrew  Gavitt  was  made  the  constructing  engineer  and  we  paid 
hiui  $1,800  a  year.  Two  other  local  engineers  were  made  as- 
sistants.    The  inspectors  were  to  be  graduates  of  engineering 
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colleges,  but  there  were  not  enough  of  them.  We  could  get  only 
two  or  three,  but  they  got  better  jobs  after  a  while  and  went  away. 
One  rule  that  we  adopted  was  that  no  political  appointment 
should  be  accepted.  No  politician  should  have  anything  to  say 
about  it.  As  long  as  I  had  charge  of  the  committee  I  decided  that 
they  should  not  have  anything  to  do  with  it.  In  that  way  there 
was  nothing  provided  for  contracts.  We  got  the  contracts  very 
low,  because  there  was  nothing  for  the  councilmen. 

We  were  very  careful  in  our  specifications  as  to  the  tight- 
ness of  the  joints.  It  was  one  of  the  things  that  we  persisted  in — 
that  the  inspector  was  to  go  down  and  inspect  them  at  the  bottom 
of  the  sewer.  Besides  that,  we  used  mirrors  for  reflecting  into 
it,  so  that  we  could  see  and  remove  any  obstruction  in  it. 

We  were  also  exceedingly  careful  about  the  cement  we 
used,  and  having  once  selected  our  cement  we  did  not  change  it, 
so  that  the  utmost  diligence  was  exercised. 

I  felt  that  in  putting  on  the  students  from  colleges,  young, 
bright  men,  who  had  their  way  to  make  in  the  world,  it  would  not 
pay  them  to  do  anything  but  what  was  the  very  best.  We  only 
them  $2.00  a  day. 

The  agents  for  the  different  flush  tanks  were  so  persistent  in 
their  canvassing — each  saying  theirs  was  the  best — that  I 
thought  I  would  give  them  all  an  opportunity.  The  seventy- 
five  flush  tanks  were  divided  among  three  companies,  but  the 
Ehodes- Williams  was  in  the  majority.  The  man.  whose  flush 
tank  does  not  work  well  will  hear  from  us. 

We  used  mostly  Ohio  Valley  pipe.  We  thought  it  would 
be  a  great  deal  less  trouble  to  give  everything  to  the  contractor. 
If  he  could  make  anything  out  of  the  pipe  he  was  welcome  to  it. 
We  used  the  best  of  vitrified  pipe. 

We  do  not  allow  any  traps  from  the  sewer  to  the  outlet  at 
the  top  of  the  house.    It  was  considered  the  best  method. 

When  I  was  in  England  I  visited  two  of  the  principal  sewage 
farms  there.  One  was  five  miles  from  Westminster  Abbey.  It 
is  one  of  the  most  interesting  farms  in  England.    (Showed  map.) 

I  show  this  map  simply  to  show  the  nearness  of  dwellings 
to  such  a  faim  and   to  show  how   inoffensive  such  a  farm  is. 
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When  I  came  on  to  the  farm  I  hardlv  realized  that  I  was  on  a 
farm  that  was  at  least  six  inches  deep  with  raw  sewage. 

At  this  point  I  will  say  that  with  regard  to  downward  in- 
termittent filtration  and  broad  irrigation,  that  the  systems  are 
almost  identical.  In  broad  irrigation  the  system  is  utilized  for 
the  raising  of  crops.  • 

The  soil  there  is  the  very  heaviest  kind  of  clay.  It  took 
four  horses  on  the  plow  to  break  up  the  land.  After  several 
years  it  took  only  two  horses  to  plow  it. 

They  also  have  chemical  precipitation.  If  you  flood  the 
land  with  the  sewage  you  get  the  benefit  of  the  filtration. 

Two  years  after  I  went  to  Croydon.  They  have  268  acres — 
probably  the  finest  land  in  England.    (Showed  map.) 

It  takes  about  sixty  men  to  work  it.  They  raise  six  crops 
a  year  of  grass.  They  raise  cattle  to  which  they  feed  £ome  of  the 
things  they  raise.  A  company  has  taken  a  fifty-year  lease  for  the 
gras9,  the  milk  being  sold  in  London.  At  the  time  I  was  there 
in  the  middle  of  March,  the  grass  was  about  three  inches  high^ 
and  one  of  the  most  luxuriant  fields  I  ever  saw.  The  farm 
houses  were  of  the  most  comfortable  character.  Everything 
connected  with  it  showed  a  most  luxuriant  landscape. 

In  answer  to  the  question  as  to  the  inapplicability  to  Ohio 
soil,  because  you  would  not  have  the  proper  soil,  there  is  hardly 
any  soil  that  you  cannot  use  in  adapting  it  to  broad  irrigation. 
It  does  not  have  to  be  treated  much. 

Today  the  State  Board  of  Health  of  Massachusetts  are  stan- 
dards in  sewage  disposal  and  water  filtration. 

When  we  decided  to  go  into  this  matter  a  committee  of  our 
council  went  over  to  Lawrence,  where  we  met  Mr.  Alfred  Hazeu, 
who  had  charge  of  the  experiment  station.  No  doubt  some  of 
you  are  familiar  with  that  experiment  station.  There  is  hardly 
amthing  that  they  have  omitted.  All  this  is  under  the  care  of 
;Mr.  Hazen.  The  collection  of  data,  and  the  fact  that  they  have 
gone  over  these  experiments  are  simply  invaluable  to  engineers. 
Any  engineer  who  goes  into  ihis  subject  of  disposal  cannot  do 
without  these  reports. 

Back  in  1878,  while  I  was  attending  a  convention  in  Boston^ 
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m  conversation  with  Mr.  Joseph  P.  Davies,  engineer  of  Boston, 
and  now  vice  president  and  manager  of  the  Metropolitan  Tele- 
phone System  of  New  York,  he  said  that  the  gi'eat  subject  for 
engineers  was  sewage  disposal  and  water  purification.  I  am  sure, 
from  what  I  have  seen,  that  this  is  so.  There  is  no  such  field 
for  advancement  as  that  of  sewage  disposal  and  water  purification. 
Mr.  Alfred  Hazen  is  considered  the  leading  authority  on  that 
subject. 

In  constructing  our  sewers  we  got  the  very  best  advice  it 
was  possible  to  get.  I  will  say  that  the  cost  of  engineering  work 
so  far  on  our  job  has  been  a  little  over  8  per  cent,  of  the  ex- 
penses of  the  entire  job. 

The  matter  of  sewage  disposal  is  growing  in  the  United 
States.  It  is  not  a  new  thing  in  England  or  in  Europe.  I  believe 
that  the  great  bulk  of  the  sewage  is  disposed  of  on  a  farm,  and 
the  Berlin  sewage  is  disposed  of  on  the  Berlin  farms,  and  they 
are  increasing  the  amount  of  land  all  the  time. 

The  health  on  these  farms,  strange  to  say,  is  above  the 
average  of  the  city.  On  the  Croydon  farm,  while  the  health  of 
the  city  of  Croydon  is  about  17  or  18,  the  rate  per 
thousand  on  the  farm  is  only  about  7  to  the  thousand.  The  super- 
intendent of  the  farm,  although  he  has  been  there  seventeen 
years,  had  never  known  what  it  was  to  have  a  doctor.  So  far  as 
any  unhealthiness  is  concerned,  it  can  hardly  be  considered. 

Professor  Orton  today  gave  such  a  graphic  description  of 
the  South  Eramingham  farm,  and,  as  it  coincides  with  my  own 
visit,  it  is  hardly  necessary  to  repeat  it.  As  he  did,  I  drank  some 
of  the  water  which  came  from  the  farm,  only  four  or  five  hundred 
feet  away  from  the  sewage.  The  water  is  better  than  sixty  per 
cent,  of  the  w^ater  that  is  consumed  today  in  the  United  States. 

At  Lawrence  the  water  is  better  than  the  majority  of  the 
wat-er  drank  in  London. 

.  As  long  ago  as  1883  there  were  in  this  country  thirty-four 
cities  that  were  disposing  of  their  sewage  on  land-  They  are 
mostly  in  the  state  of  Massachusetts.  We  now  have  three  in 
New  Jersey.    East  Orange  was  a  failure.     They  used  chemical 
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precipitation.  They  have  decided  to  go  into  the  tide  water  with 
a  sewer  which  they  have  been  building. 

We  made  a  small  temporary  bed  and  used  that  The  people 
below  threatened  lis  with  all  sorts  of  injunctions  if  we  dumped 
the  filth  of  Plainfield  there.  We  either  had  to  dump  it  there  or 
keep  it  in  cess  pools,  and  we  did  not  intend  to  do  that.  You  can- 
not kill  people  with  smell  and  there  is  not  going  to  be  any.  Re- 
cently we  turned  out  several  weeks'  screenings  on  that  little  bed 
and  in  two  days  it  had  dried  up  and  here  is  a  sample  of  the 
sewage.  (Passed  around  box  containing  the  sample.)  What  you 
see  on  the  beds  looks  like  wasps'  nests.  It  is  entirely  odorless  and 
is  entirely  disinfected. 

There  is  nothing  like  earth  for  disinfecting.  If  it  stood  in 
one  place  day  after  day  it  would  be  offensive,  but  if  you  put  it 
in  one  place  one  day  and  another  place  another  day  it  will  dry  up. 
The  sand  is  not  used  merely  as  a  strainer,  but  it  is  a  consumer. 

We  cannot  use  the  streams,  because  the  laws  of  the  state 
are  getting  to  be  very  rigid  in  regard  to  the  pollution  of  the 
streams.  There  were  all  sorts  of  laws  and  we  did  not  know  what 
would  spring  up.    So  we  could  not  run  it  into  the  streams. 

This  method  of  farming  has  been  such  a  success  that  it  is 
not  now  an  experiment.  The  actual  theory  of  nitrification  has 
been  so  thoroughly  tested  that  we  know  what  it  is.  We  are  not 
dealing  with  an  experiment. 

The  latest  development  of  the  pollution  of  streams  is  that 
typhoid  fever  germs  are  not  killed.  We  used  to  think  that  if  we 
got  enough  water  we  destroyed  them,  but  it  is  now  a  generally 
accepted  idea  that  sewage  is  never  purified.  You  may  dilute  it 
and  it  may  not  hurt  you,  but  in  this  case  the  water  is  purified  ab- 
solutelv. 

You  can  take  a  glass  slide,  rub  it  \vith  gelatine,  and  pass  it 
through  the  air  here  now,  and  you  will  have  a  number  of  bacteria. 
These  bacteria  are  so  small  that  it  will  take  twenty-four  hours 
before  you  can  see  them.  In  twenty-four  hours  there  will  be  the 
minutest  spot.  By  isolating  them  you  can  tell  the  typhoid  fever 
genus,  also  the  harmless  germs.  There  is  only  a  small  proportion 
of  the  germs  that  are  dead. 
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DISCUSSION. 

Mr.  Gilpatrick — Are  we  to  understand  that  those  cess  pools 
are  tight? 

Mr.  Frost — You  let  a  cess  pool  go  for  five  or  six  years  and 
you  have  no  trouble  with  it,  but  after  it  is  once  cleaned  it  has  to 
be  cleaned  very  often.    That  is  the  reason  for  the  expense. 

Mr.  Gilpatrick — Explain  a  little  more  in  detail  the  work 
of  the  turning  on  of  this  sewage  on  to  the  fields  and  about  the 
length  of  time  that  it  is  allowed  to  flow  there.  As  I  understand, 
you  turn  it  on  to  the  surface. 

Mr.  Frost — (Illustrating) — The  sewage  goes  in  at  one 
chamber.  This  is  a  screen  and  here  is  a  pipe  that  leads  off  into 
the  sludge  field.  At  the  bottom  we  cover  it  up  with  soil.  We 
deodorize  it  and  it  is  all  right  in  a  little  while.  We  have  got 
to  turn  it  on  often.  We  can  store  back  30,000  gallons,  by  storing 
it  up  in  the  pipe,  and  turn  it  on  as  of  ten  as  necessary  to  get  rid  of 
the  sewage. 

Mr.  Gilpatrick — How  long  do  you  use  the  beds? 

Mr.  Frost — We  put  on  from  fifteen  to  twenty  thousand 
gallons  at  a  time. 

Mr.  Brown — Does  the  sewage  from  the  chamber  flow  con- 
tinuously? 

Mr.  Frost — We  intend  to  let  it  flow  continuously. 

Question — What  do  you  do  with  the  solid  sludge  that  you 
cast  on  the  screen? 

Mr.  Frost — That  goes  on  to  the  low  ground.  Then  we 
cover  it  up  with  sand  and  keep  covering  it  up. 

!Mr.  Gilpatrick — After  a  while  you  get  that  filled  up? 

Mr.  Frost — I  don't  believe  it  is  possible  to  fill  it  up.  We 
place  about  an  inch  of  covering  on  it. 

Question — What  would  you  have  done  if  you  had  a  hard 
clay? 

Mr.  Frost — We  would  have  had  to  go  some  place  else.  On 
one  acre  of  ground  you  can  take  care  of  the  sewage  of  about  500 
to  1,000  people.    If  you  are  not  going  to  drink  the  water  you 
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-•rtti'  u\rx  !»ti*  ^gi^v  jg:^  <*,4  ZJi*'yr  ^i^'.n  jrtr  -ciL  XL.  i&  ih  -i^ia  iii5ii  mseii  lo* 

x^x.'  iv-^^.'-i"  v^jj-  iii^jijftfc.    SeTT-er  iciit  'HT  iin^riiLzz^  will  -ix 
vW-  »^^  li^  '/f-'ljsjiarr  iTj^  firnii  v^  .etJirr  -i^  Tirjciar  jiwtev. 

^  •  * 

ij^ff<?  *«^-*^7  j/vrjfv  thft  «ie^a^  of  ooe  tiiO^Bsaoi  ^^^  *ymer 
^;i^r';/;i<iaJ  prif:]y.^jiOm  ^Ifjes  not  pTiifv  tiie  eS^en^  an*!  besides 
ii  ft^^^uir-j^Jt  dt  icr^rat  'i^ral  of  ma/cLinery  and  is  reiy  expense  on 
ii/'/'/ytini  of  iUh  f*}iftiiit*'^l^  tbai  have  to  be  nseA 

Qri/:!«tti/>«  -  How  abont  Jamcrf?town,  X.  Y.! 

AJr,  Fr'/*it  JarrH-^town,  X.  Y.,  is  a  small  place,  and  I 
thUik  ih'fv  hiavft  ^^h^miical  precipitation  there.  The  same  way 
v/ilh  Cant/;fi,  O,  TUftrf:  hi  no  objection  to  chemical  precipitation, 
\fUi  yotj  /Jo  not  p'^^'^fy  the  effluent. 

Mr.  W^j^Wal — In  ^Ian«field,  O.,  we  are  compelled  to  take 
rnra  of  th*'  h^wsi^c.  It  w  now  turned  into  a  small  stream.  There 
\n  wwU  of  tho  city  that  will  have  to  be  drained  by  sewers  and 
w<j  will  hfiv(3  to  kt'ffj)  bolow  the  level  of  the  city  at  least  four  feet. 
Mf'low  11H  wo  havo  a  mill  dam  that  backs  the  water  of  the  stream 
up  nui\  it  inakcjft  it  very  ftlugginh.  The  soil  is  a  very  heavy  clay. 
Thcj  (|Ui*Mtion  of  cJioinical  precipitation  has  been  considered  and 
l>rc>l)al»ly  ii  majority  of  oiir  people  would  be  in  favor  of  that,  hav- 
ing; IcioIumI  over  tlio  (.^anton  plant,  and  being  well  satisfied  with 
the  work  being  done  there.  I  have  read  everything  that  I  could 
HihI  upon  th(»  Hul)jeet,  yet  I  am  now  as  far  away  from  knowing 
juHt  what  to  <h)  as  I  was  when  I  commenced.  Now  I  would  like 
v<>ry  nnieli  indcMnl  to  get  any  information  that  will  help  me  or 
lH»lp  UH.  \V(^  have  thifl  trouble.  We  have  got  to  go  so  far  before 
wo  ran  g(^t  out  on  the  surface  with  our  outlet.  And  we  have  this 
valley  that  han  a  groat  deal  of  treacherous  quick  sand.  If  we 
builvl  a  pr(HMpitatio]i  jdant  wo  have  got  to  take  out  this  old  mill 
dam  n\\i\  straighten  the  stream.  In  about  three  miles  we  can 
*  »ke  out  one  mile  by  straightening  it.    If  we  take  the  plan  that 


—95— 

is  spoken  of  here — the  broad  irrigation  plan — we  have  got  the 
trouble  with  the  clay,  and  our  people  might  think  that  the 
amount  of  land  necessary  to  dispose  of  it  by  broad  irrigation, 
would  be  beyond  all  reason.    We  have  about  20,000  population. 

Mr.  Frost — The  principle  in  broad  irrigation  is  that  you 
should  have  the  same  acreage  for  your  field  that  you  do  for  your 
city.  Berlin  hai  an  enormous  territory,  au^  they  are  constantly 
adding  to  it.  We  find  that  the  temperature  of  our  sewage  this 
year  has  been  42,  44  and  46  degrees,  mostly  44,  whereas  the 
temperature  of  the  air  was  from  20  to  40  degrees. 

Question — If  the  population  of  your  place  should  increase 
so  that  your  bed  would  be  too  small,  what  would  you  do? 

Mr.  Erost — We  would  add  on.  We  find  that  the  people  ad- 
joining the  bed  are  always  ready  to  sell. 

Mr.  Weddal — What  was  the  cost  of  your  plant? 

Mr.  Frost — Twenty-four  thousand  dollars. 

Mr.  Weddal— We  thought  that  for  $40,000  we  could  build  a 
precipitation  plant  that  would  take  care  of  everything  we  have. 
We  expected  that  for  $2,400  to  $3,000  a  year  we  could  take 
care  of  all  that.  I  have  examined  the  effluent  of  the  Canton 
plant  and  the  water  is  as  clear  as  water  can  be.  There  is  no 
complaint  from  anybody  on  the  stream  below. 

Mr.  Brown — I  would  like  to  ask  if  there  is  anyone  here 
who  is  acquainted  with  the  plant  at  Oberlin.  Professor  Orton 
spoke  of  it  as  being  on  a  very  stubborn  clay. 

Mr.  Strawn — I  can  tell  you  how  you  can  find  out.  Mr. 
Gerrish  is  the  civil  engineer  there,  and  if  you  will  send  to  him  he 
has  a  special  report  on  it. 

Mr.  Judson — Professor  Wright  was  at  my  house  last  sum- 
mer and  he  was  talking  about  the  difficulty  that  they  had  with 
it.  Among  other  things,  he  said  one  of  the  difficulties  was  be- 
cause there  was  so  much  objection  to  it.  He  said  he  was  afraid  at 
first  that  a  great  deal  of  the  sewage  might  remain  on  the  surface, 
especially  during  cold  weather.  But  he  said  they  had  no  trouble 
with  it  at  all  and  was  satisfied  there  would  be  no  trouble.  The 
population  does  not  exceed  3,000. 

Mr.  Frost — We  have  about  fifty  acres  and  are  now  using 
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only  about  one  acre.  We  only  recently  commenced  malnng 
house  connectionB.  We  have  about  110  house  connections  now 
made. 

Question — What  do  they  expect  to  do  at  Orange? 

Mr.  Frost — They  have  turned  it  into  the  tide  water. 

Question — Is  it  true  that  the  filter  beds  become  valueless 
after  having  been  used  a  long  time  ? 

Mr.  Frost — After  a  long  time  they  lose  some  of  their  value. 
Then  the  top  is  scraped  oif  and  it  is  renewed. 

Question — It  is  a  very  valuable  fertilizer.  I  believe  that  if 
the  gardeners  knew  of  the  immense  amount  of  fertility  there  is  in 
this  stuff,  they  would  gladly  haul  it  out  to  their  farms  and 
gardens.  At  one  place  w^here  they  could  not  raise  anything,  by 
the  use  of  this  stuff  they  raised  a  crop  worth  $50.00  an  acre. 

Mr.  Frost — The  manure  value  of  sewage  sludge  is  so  very 

small  that  you  can  never  induce  farmers  to  haul  it  away.    There 

is  a  great  deal  of  difference  in  sewage.     In  working  a  sewage 

farm  and  selling  it  to  farmers,  where  you  are  producing  a  good 

sewage  sludge  all  the  time,  they  cannot  use  it  all  the  time.     At 

Los  Angeles  it  is  used  for  irrigation,  because  there  is  no  rain 

there,  and  thev  want  the  water.  There  is  little  tnanure  value 
there. 

Mr.  Weddal — We  have  to  have  so  much  land  in  order  to 
take  care  of  the  output. 

Mr.  Frost — You  cannot  get  away  from  that.  You  should 
have  200  acres  for  your  city.  Chemical  precipitation  would  do, 
but  it  is  a  constant  expense  and  you  want  to  avoid  that. 

Mr.  Weddal — What  will  it  cost  you? 

Mr.  Frost — We  want  to  try  to  make  it  self  supporting.  We 
are  going  to  use  part  of  it  for  a  poor  farm.  The  system  is  built 
for  a  population  of  40,000  people. 

Mr.  Gilpatrick — In  regard  to  that  hard  soil.  Cannot  there 
be  some  way  by  which  it  can  be  treated  so  that  it  can  be  used  for 
filtration? 

Mr.  Frost — At  some  places  they  burned  a  great  deal  of  the 
soil,  and  that  made  it  expensive  to  handle  it.  You  can  dig  it  out 
and  haul  in  the  proper  material  if  you  can  get  it 

Mr.  Gilpatrick — Can  it  be  plowed  up? 

Mr.  Frost — If  you  have  the  material.  The  trouble  is  that  it 
cracks  and  the  sewage  runs  down  into  the  cracks. 
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SEWER  RECORDS. 

BY  HOMER  C.  WHITE,  CITY  ENGINEER,  WARREN,  O. 

Early  in  the  history  of  the  writer's  experience  in  municipal 
work,  he  realized  the  necessity  for  better  methods  of  keeping 
sewer  records.  The  old  records  in  many  cases  were  vague  and 
uncertain,  in  fact,  the  preliminary  survey  showing  the  surface 
and  grade  line,  quite  often  was  about  all  there  was  of  it,  and  if 
by  chance  references  were  given,  locating  junctions,  they  were 
made  in  such  a  vague  way  that,  while  they  might  be  easily 
imderstood  by  the  person  making  them,  they  were  wholly  or 
well  nigh  unintelligible  to  one  who  was  not  familiar  with  the 
progress  of  the  work.  For  example,  John  Jones  wants  to  connect 
with  the  sewer  in  front  of  his  premises  and  calls  upon  the  city 
engineer  for  information  as  to  the  location  of  his  junction,  we 
frankly  confess  that  we  may  not  be  able  to  tell  him,  however 
we  will  try. 

"I  do  not  find  your  name  on  the  list  of  owners,  Mr.  Jones. 
How  long  have  you  owned  the  property?"  "About  one  year,"  re- 
plies Mr.  Jones.  "And  from  whom  did  you  buy?"  "From  Thomas 
Thomas."  Thomas  Thomas'  name  does  not  appear  on  the  list. 
We  have  gone  as  far  with  our  investigation  now  as  we  can  without 
having  recourse  to  the  records  of  deeds,  and  as  the  deed  records 
are  kept  in  a  different  part  of  the  city,  and  the  office  boy  is  on 
an  errand  for  the  chairman  of  the  sew^er  committee,  we  put  on 
our  hat  and  lock  up  our  office,  and,  with  our  sewer  records  under 
our  arm  (a  wise  forethought,  by  the  way),  we  go  with  Mr.  Jones 
to  the  recorder's  office.  We  learn  from  the  records  that  Thomas 
Thomas  acquired  his  title  from  Margery  Williams.  Margery 
Williams'  name,  however,  fails  to  appear  upon  our  sewer  record, 
but  the  name  of  William  Williams  does  appear,  and  we  think  we 
have  a  clew.  Another  search  of  the  deed  records  is  made  in  the 
name  of  William  Williams,  and  a  careful  investigation  fails  to 
prove  that  William  Williams  ever  owned  any  property  and  we 
are  now  forced  to  the  conclusion  that  Margery  Williams  was  the 
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wife  of  William  Williams  and  the  t»wner  of  the  property  for 
which  ^Ir.  Jones  wanted  a  sewer  connection,  which  fact  was  prob- 
ably not  known  by  the  party  compiling  the  field  notes  for  the 
sewer  record.  Later  we  are  contirmed  in  our  conclusions  bv  the 
recorder,  who  happens  to  know  the  parties. 

Xow  for  the  sewer  reconi:  "Connection  for  William  Wil- 
liams' lot,  twenty  feet  north  of  south  line  of  lot,"  Easily  com- 
prehended when  surrounding  conditions  are  known.  Mr.  Jones 
now  has  the  information  he  wants  and  we  are  all  pleased  that  the 
problem,  after  all,  has  been  solved  with  so  Uttle  difficulty. 

Mr.  Jones  went  home,  and  the  engineer  returned  to  his  office 
to  find  another  man  waiting  for  him  who  wanted  to  know  how  to 
proceed  to  make  a  sewer  connection.  About  the  same  process 
was  gone  through  with  as  before,  with  perhaps  slight  variations, 
and  during  the  progression  of  investigation  for  case  Xo.  2,  in 
walks  Mr.  Jonets,  with  an  expression  of  anxiety  plainly  depicted 
upon  his  countenance.  The  engineer  s  salutation  is:  "WeU, 
what  is  the  matter  now  V^  This  sort  of  salutation  is  liable  to  be- 
come chronic  with  engineers,  esj^eoially  city  engineers,  if  they  do 
not  take  pains  to  guard  against  it.  It  is  best  to  avoid  giving  peo- 
ple the  impression  that  you  are  constantly  anticipating  trouble 
even  though  you  may  be  quaking  in  your  boots  in  fear  of  some 
dread  calamity  overtaking  you. 

But  to  return  to  Mr.  Jones.  In  reply  to  the  engineer's  salu- 
tation, he  says:  ^'Twenty  feet  north  of  my  south  line  brings 
me  i'i»|»^»^ite  the  center  of  my  house  and  I  want  to  run  my  drain 
alone  the  south  side  of  mv  house,  and  as  the  sewer  runs  south 
it  is  going  to  be  awkwar\l  for  me  to  join  the  sewer  at  the  junction 
as  reo>i\ied;  now,  can't  I  nm  mv  drain  riffht  straight  out  and 
c<»iine^*t  with  the  sewer  wherever  it  iXMues  T'  "* Yes,'*  the  engineer 
rtrplys,  •"you  can,  if  you  care  to  go  to  the  exixnise  of  procuring 
a  new  jv.n*.*ti«.»n  for  the  main  sewer,  and  putting  it  in."  "Where 
can  I  g«rt  the  junction  T'  *'Tou  will  have  to  order  it  direct  from 
the  manufactnrt*r^,  as  the  Kx*al  dealer?  do  not  keep  that  class  ol 
2'»is  in  s:«x*k."  *'And  how  long  will  it  take  to  get  it  from  the 
Ti:ar.uf acturer's  f"  "'That  dejxMids  largely  ujxku  the  state  of  ac- 
ii.«>ia:i«.»n  in  which  vour  orvler  mav  dnd  the  manufacturers: 
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it may  be  two  days  and  it  may  be  two  weeks."  N^ot  at  all  satisfied, 
but  unable  to  risk  the  possible  delay  that  might  be  occasioned  by 
the  course  which  he  wishes  to  pursue,  he  decides  to  make  the 
connection  where  indicated  by  the  record;  but,  before  departing 
he  propounds  one  more  riddle  for  the  engineer  to  solve.  "How 
deep  will  I  have  to  go  to  reach  the  sewer?" 

"Why,  you  will  have  to  go — let  me  see — ^well,  the  fact  is,  I 
don't  believe  I  can  tell  you.  The  author  of  the  recorded  profile 
failed  to  indicate  the  vertical  scale  used,  and  it  will  be  impossible 
to  tell  without  running  a  line  of  levels  from  one  end  of  the  street 
to  the  other;  it,  however,  is  probably  either  seven  feet,  or  fourteen 
feet  deep,  and  I  don't  know  which." 

"Well,"  says  Mr.  Jones,  "I  won't  bother  you  to  run  your 
level  over  the  street.  Seven  to  fourteen  feet  is  near  enough  for 
my  purpose  anyway.  I  will  dig  down  seven  feet  and  then  if  I 
don't  strike  the  sewer  I  will  know  that  it  is  fourteen  feet,  and  will 
just  keep  on  digging  until  I  come  to  it."  And  so  Mr.  Jones  goes 
away  the  second  time.  But  we  are  not  through  with  Mr.  Jones, 
or  rather  he  is  not  through  with  us.  Two  days  later  he  comes  into 
the  office  with  blood  in  his  eye  and  thunder  in  his  voice  as  he  in- 
forms us  that  he  has  reached  the  sewer  and  there  is  no  junction  in 
sight. 

"Are  you  sure  you  measured  the  proper  distance  from  your 
line?" 

"I  measured  off  twenty  feet,  and  measured  it  over  half  a 
dozen  times." 

"Did  you  go  down  straight?" 

"As  straight  as  a  plumb  line  and  uncovered  two  joints  each 
side  of  the  middle  joint." 

"That  looks  bad;  looks  as  though  there  was  no  junction 
there." 

"It  does  look  just  that  way,  in  fact  it  is  just  that  way;  there 
is  no  jimction  there,  and  I  want  to  know  who  will  bear  the  ex- 
pense of  putting  one  there?" 

"Well,  you  go  home,  Mr.  Jones,  and  wait  until  I  come,  and 
we  will  see  what  can  be  done." 
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I  sent  Mr.  Jones  home,  because  I  wanted  to  be  alone.  I 
wanted  to  look  again  at  that  Margery  Williams  deed. 

"Margery  Williams  to  Thomas  Thomas;  50  feet  fronting  on 
Elm  street  *  *  *  and  being  part  of  the  same  premises  con- 
veyed to  the  grantor  by  JohnSimpkins  by  deed  dated  June  10th," 
etc.  "Part  of  the  same  premises!"  My  fears  are  being  realized. 
I  search  the  records  again.  Here  it  is:  John  Simpkins  to  Margery 
Williams,  60  feet  fronting  on  Elm  street,  bounded  south  by 
lands  owned  by  James  McClasky,  etc.  I  search  the  records  again 
and  find:  Margery  Williams  to  James  McClasky,  10  feet  front- 
ing on  Elm  street,  and  being  the  south  part  of  a  lot  conveyed  to 
the  grantor  by  John  Simpkins,  etc. 

The  riddle  is  solved;  the  lot  line  is  not  where  it  used  to  be. 
I  closed  the  book;  I  started  for  the  Jones  residence.  I  walked 
slow  and  I  kept  thinking.    And  now  you  ask: 

"What  did  you  do?"  "Of  course,"  you  say,  "you  told  Mr. 
Jones  of  your  late  discovery  upon  the  records — that  his  south 
line  is  now  ton  feet  farther  north  than  it  was  when  the  sewer 
was  being  constructed,  and  that  if  he  will  now  fill  up  this  hole 
which  he  has  been  two  days  digging  (to  say  nothing  of  the  strain 
upon  his  mental  and  moral  nature),  and  will  measure  ten  feet 
north  of  his  south  line  or  about  in  line  with  the  south  side  of 
his  ho\ise,  or  about  in  range  with  the  line  along  which  he  first 
desired  to  dig,  and  to  which  the  engineer  objected,  and  that  if 
he  will  again  dig  down  14  feet  to  the  sewer  in  all  probability  he 
will  find  the  much-coveted  junction."  Did  I  tell  him  that?  Xot 
much!  We  just  knocked  a  hole  right  plump  through  that  sewer. 
We  made  our  junction  with  a  piece  of  straight  pipe,  iising  plenty 
of  cement  and  brick  by  way  of  protection,  and,  we  did  a  good 
job.  And  as  to  the  expense,  Mr.  Jones  was  advised  to  make  out 
a  bill  for  the  same  and  present  it  for  payment  to  the  contractor 
who  built  the  sower  for  reporting  connections  where  there  were 
none  put  in. 

While  the  writer  was  thus  worrying  with  the  old  sewer 
records,  and  at  a  loss  to  determine  the  best  method  for  recording 
future  work,  he  received,  in  company  with  other  members  of 
this  society,  a  copy  of  the  proceedings  of  the  5th  annual  conven- 
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tion  of  the  Iowa  Society  of  Civil  Engineers  and  Surveyors,  for 
the  year  1893,  in  which  was  reported  a  paper  from  the  pen  of 
William  Steyh,  city  engineer  of  Burlington,  la.,  which  contained 
much  valuable  information  upon  the  subject  of  sewer  records. 
About  the  same  time  the  methods  adopted  by  the  engineering  de- 
partment of  the  city  of  Toungstown,  O.,  and  introduced  by  a 
fellow-member  of  this  society,  F.  M.  LilUe,  were  brought  to  the 
notice  of  the  writer. 

A  selection  from  features  of  both  systems  was  made,  which, 
combined  with  some  of  the  writer's  own  ideas,  was  used  in  the 
construction  of  a  record  book  which  we  are  now  using  in  our 
office,  and  which,  while  we  are  too  modest  to  claim  perfection 
for  our  system,  we  insist  is  a  large  stride  in  advance  of  the  old 
methods. 

One-half  of  the  right  hand  page  is  ruled  for  profile  pur- 
poses, the  vertical  lines  of  which  are  extended  ocross  the  remain- 
ing half  of  the  page,  upon  which  is  drawn  the  plan  of  the  sewer, 
showing  its  location  with  reference  to  street  lines,  also  the  loca- 
tion of  junctions,  lamp  holes,  man  holes,  flush  tanks,  catch  basins, 
lots,  lot  frontage,  No.  of  lot,  and  name  of  owner,  also  location  of 
buildings.  Upon  the  profile  is  shown  surface  of  street,  size  and 
kind  of  sewer,  with  grade  of  same,  also  lamp  holes,  man  holes  and 
flush  tanks,  and  rock  or  quick  sand.  Upon  the  opposite  page  is 
spread  the  field  notes,  giving  the  location  of  all  objects  noted  upon 
the  plan  and  profile.  Objects  are  located  by  means  of  the  total 
distance  of  the  same  from  the  outlet  of  the  sewer,  which  is  desig- 
nated as  station  O,  thus:  A  junction  560  feet  from  the  outlet 
of  the  sewer  is  noted  at  station  5x60;  the  west  side  of  a  house 
is  observed  from  the  line  of  the  sewer  at  station  5x75.  A 
measurement  of  15  feet  from  a  point  on  the  line  of  the  sewer  in 
range  with  the  west  side  of  the  house  is  an  expeditious  way  of 
locating  the  junction. 

It  will  always  be  best  in  locating  junctions  in  this  way  to 
make  measurements  from  several  recorded  objects,  for  houses 
as  well  as  lot  lines  are  liable  to  be  moved  or  additions  built  on. 
To  rely  altogether  upon  measurements  made  from  man  holes  is 
objectionable  for  the  reason  that,  especially  on  unimproved 
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streets  mud  is  liable  to  accumulate  over  them,  making  it  neces- 
sary to  hunt  for  them  with  a  pick  and  shovel  when  needed. 

Our  record  also  provides  for  registering  connections  when 
made,  giving  number  of  house,  street,  name  of  owner  of  property, 
name  of  plumber  and  date.  Once  understood  that  a  careful 
record  of  connections  is  being  made,  the  plumber  will  have  an 
additional  incentive  to  do  good  work.  To  further  facilitate  ac- 
curate record  of  the  work,  printed  slips  with  perforated  tabs  at- 
tached, and  put  up  in  convenient  tablet  form,  should  be  ob- 
tained, upon  which  can  be  entered  the  name  of  the  owner  of  the 
property,  the  name  of  the  plumber,  date  of  work,  name  of  inspec- 
tor, etc.,  etc.,  the  slips  to  be  given  to  the  applicant  as  his  authori- 
ty for  making  the  connection,  the  tab  to  be  retained  in  the  en- 
gineer's office,  and  when  complete,  or  at  any  future  convenient 
time,  the  contents  can  be  transferred  to  the  regular  record  book, 
which  may  be  styled  the  ledger. 

The  composition  of  these  slips  would  vary  with  the  practice 
in  different  localities;  with  us  it  is  necessary  to  get  a  "permit" 
from  the  mayor  before  excavation  can  be  made  in  the  street, 
while  inspection  of  sewer  connections  comes  under  the  super- 
vision of  the  engineer  or  his  "duly  authorized  assistant,"  and  the 
practice  with  our  people  has  been  for  the  mayor  to  issue  "per- 
mits" with  verbal  instructions  to  the  applicant  to  call  upon  the 
engineer  for  further  information  and  when  the  work  was  ready 
for  inspection. 

This  he  was  pretty  sure  to  do  without  instructions  from  the 
mayor  if  the  sewer  happened  to  be  an  old  one,  but  in  several 
cases,  on  new  work,  where  the  location  of  the  junction  had  been 
marked  by  boards  coming  to  the  surface  of  the  ground,  the  parties 
failed  to  appear  at  the  engineer's  office  and  before  the  engineer 
knew  that  the  work  was  being  done,  the  connections  were  made 
and  covered  up. 

The  mayor  being  apprised  of  these  facts,  in  the  future  re- 
quired the  applicant  to  produce  a  written  statement  from  the 
engineer  before  permission  was  granted  to  make  the  excavation, 
and  for  this  purpose  printed  slips  addressed  to  the  mayor  with 
accompanying  tabs  for  the  engineer's  office  as  above  mentioned. 
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were  supplied.  Good  results  were  obtained  by  this  method,  but 
following  events  proved  that  the  plan  was  not  complete.  The 
engineer  was  horrified  one  day  upon  observing  parties  just  com- 
pleting the  refilling  of  a  trench  for  which  permission  to  open 
had  been  obtained  a  few  days  before  with  instructions  to  notify 
the  engineer  when  ready  to  make  the  connection,  and  to  his  cer^ 
tain  knowledge  no  such  notice  had  been  received.  In  addition  to 
the  requirements  of  our  ordinances  regarding  inspection  of  our 
sewer  connections,  a  penalty  of  fifty  dollars  for  the  violation 
thereof  is  imposed.  This  is  not  generally  understood  by  the 
people.  To  overcome  the  above  objectionable  features,  we  pro- 
pose making  some  changes  in  our  present  system  of  issuing  per- 
mits, which,  when  completed,  will  b6  about  as  follows: 

TAB  RETAINED  BY  ENGINEER. 

Date 

Xame  of  owner  of  property 

Name  of  plumber 

Location  of  junction 

Inspected  by Date 


SLIP   RETAINED  BY  MAYOR. 

Date . . 


To ,  Mayor: 

This  is  to  certify  that has  made 

arrangements  with  the  city  engineer  for  the  inspection  of  a  sewer 

connection  to  be  made  by  him  for on 

street,  subject  to  permission  from  you  to  open 

street. 

,  City  Engineer. 

SLIP  TO  BE   RETURNED   BY  APPLICANT. 

Junction  for  sewer  connection  for ,  owner 

of  lot  No ,  on street,  is  located  as  follows: 

City  Engineer." ' 

Work  inspected  and  approved  by ,  Date 


(See  other  side.)  Inspector. 
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On  the  reverse  side  of  this  slip  will  be  printed  the  ordinances 
relating  to  the  inspection  of  sewer  connections  and  the  penalty* 
attached  to  their  violation.  If  this  is  not  found  to  be  sufficient 
to  accomplish  our  purpose,  about  one  dose  of  heroic  treatment  in 
the  way  of  a  fine  will  settle  the  matter. 

It  is  hardly  possible  to  do  justice  to  the  subject  of  sewer 
records  without  a  consideration  of  the  methods  employed  to 
gather  data  for  the  record,  but  as  this  paper  has  already  attained 
a  much  larger  size  than  we  intended  it  should,  we  will  only  say 
that  measurements  should  be  taken  to  all  junctions  before  they 
are  covered,  and  these  measurements  should  be  verified  before 
adopted.  In  order  to  do  this  it  will  be  necessary  that  a  competent 
inspector  be  kept  constantly  upon  the  line  of  the  sewer  during 
the  progress  of  the  work. 

A  careful  inspection  of  the  system  of  sewer  records  adopted 
in  this  city  (Dayton)  will  repay  any  one  who  is  interested  in  such 
matters. 
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SOME  NOTES  ON  A  COMBINED  WATER-WORKS  AND 

ELECTRIC  LIGHT  PLANT. 

BY  J.  B.  STRAWN,  C  E.,  SALEM,  O. 

Most  of  the  thrifty,  live,  go-ahead  cities  and  villages  of  the 
country  are  taking  hold  of  municipal  improvements  with  a  zeal 
that  is  truly  commendable.  Villages  with  a  population  of  two  or 
three  thousand  are  now  enjoying  luxuries  in  the  way  of  im- 
proved streets  and  sidewalks,  efficient  sanitary  works,  as  sewerage, 
drainage,  removal  of  house  and  factory  waste,  electric  lights, 
water-works  and  electric  street  railroads,  with  almost  all  other 
improvements  now  enjoyed  by  the  larger  cities.  All  of  these 
improvements,  until  recently,  were  thought  to  belong  to  the 
great  cities,  where  great  wealth  is  at  hand  to  meet  the  necessary 
outlay  to  procure  these  conveniences  and  luxuries.  A  careful 
study  of  social  economics  has  shown  that  these  improvements 
which  have  been  regarded  largely  in  the  sense  of  luxuries  and 
conveniences,  and  by  many  are  considered  extravagant  outlays 
to  gratify  the  select  few — the  wealthy — are  really  the  greatest 
boon  to  the  himibler  classes;  and,  very  especially  to  the  poorer 
<;lasses. 

Sanitary  science  most  clearly  shows  that  these  improve- 
ments not  only  add  much  to  man's  comfort  and  happiness,  but 
they  add  to  his  wealth,  his  length  of  life,  to  his  general  enjoy- 
ment— to  a  better,  a  more  useful  and  broader  life.  Society  is 
improved  by  bringing  to  it  greater  comfort,  larger  conveniences, 
^nd  by  adding  increased  security  to  life  and  property. 

A  few  years  since  the  writer  was  called  to  one  of  Ohio's 
beautiful  county  seat  towns  to  confer  with  the  council  with  re- 
gard to  a  public  water  supply.  The  town  had  but  little  in  the 
way  of  permanent  improvements,  aside  from  its  few  well  im- 
proved streets  and  a  fair  amount  of  good  sidewalks.  There  were 
no  facilities  for  coping  with  large  fires.  True,  there  was  a  river, 
also  a  canal  running  through  the  town,  and  the  town  owned  a 
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good  steam  fire  engine,  with  a  reasonable  amount  of  fire  hose;, 
there  were  a  few  cisterns — ^generally  in  bad  repair — dry  in  sum- 
mer, and  full  of  water  in  winter.  A  large  portion  of  the  town  was 
without  any  protection  from  fires.  The  place  had  been  more 
than  ordinarily  fortunate  in  having  had  but  few  disastrous  fires. 
And  for  this  very  reason  many  of  the  taxpayers  and  better  citi- 
zens thought  it  unwise  in  the  council  to  agitate  the  question  of 
having  water  works.  As  there  was  a  private  party  in  town  who 
owned  a  small  electric  light  plant  that  furnished  scarcely  half 
as  many  street  lights  as  would  light  the  town  fairly  well,  but  little 
had  been  said  about  the  town  putting  in  an  electric  light  plant. 
There  were  sixteen  arc  lamps  for  lighting  a  town  of  four  thousand 
people,  and  the  houses  were  badly  scattered.  The  pole  line  was 
something  of  a  curiosity;  the  poles  were  of  various  kinds  of  wood, 
sizes  and  heights;  ranging  from  large-size  bean  poles  to  something 
larger.  The  wires  in  places  hung  so  low  as  to  be  used  on  washdays 
to  hang  clothes  on  to  dry.  Throughout  the  plant  was  unique. 
Many  of  the  citizens  thought  this  a  fine  plant,  good  enough  for 
any  town.  And  as  for  water  for  general  uses  the  supply  was  in 
sufficient  and  of  suspicious  quality,  when  viewed  from  a  sanitary 
point  of  view.  A  better  water  was  greatly  needed  for  drinking 
purposes.    Some  did  drink  water. 

There  were  others  who  wanted  to  see  the  town  have  water- 
works, but  favored  the  granting  of  a  franchise  to  private  parties 
to  put  in  a  plant.  This  side  had  advocates  who  ventilated  their 
views  through  the  press,  and  as  a  result  there  were  parties  at 
this  time  figuring  on  plans,  and  proposing  to  furnish  the  place 
with  a  water  supply. 

Possiblv  the  invitation  to  the  writer  to  visit  the  town  at  this 
time  grew  out  of  the  fact  that  one  party  had  been  there  for  about 
a  week,  working  up  his  case,  and  the  council  doubtless  thought 
it  would  be  well  to  investigate  the  other  side  of  the  question,  viz., 
the  propriety  of  the  town  putting  in  the  plant  and  operating  it. 

The  party  who  was  on  the  ground  had  prepared  a  map  of  the 
town,  upon  which  he  had  sketched  the  street  mains,  and  shoAvn 
the  fire  hydrants,  stop  valves,  etc.  He  had  no  plans  for  pumping 
station,  nor  had  given  any  data  for  the  standpipe.    Nor  was  the 
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water  supply  determined  upon.  The  party,  however,  said  that  he 
had  very  carefully  figured  out  the  cost  of  the  proposed  plant, 
which  would  be  very  complete  in  every  detail,  and  first-class 
throughout.  The  writer  listened  to  the  gentleman  who  was  seek- 
ing the  franchise,  as  he  went  on  to  point  out  the  superiority  of 
franchise  plants  over  municipal  plants,  of  their  ability  to  build 
more  economically,  and  build  better  works,  and  of  the  advantage 
that  a  firm  putting  in  numerous  works  had  over  a  town  which 
put  in  but  one  plant;  they  could  purchase  material  and  machinery 
80  much  cheaper;  they  *^had  the  inside  track  on  every  hand.'* 
He  went  on  to  say  that  he  had  made  a  careful  study  of  the  town's 
needs,  and  he  had  figured  on  a  plant  that  would  fully 
and  amply  meet  all  their  requirements  and  needs,  not 
only  for  the  present,  but  for  many  years  to  come,  and 
as  soon  as  the  plant  became  insufficient  to  meet  the  demands  they 
would  make  all  needed  extensions,  free  of  any  cost  to  the  town. 
It  certainly  would  be  a  very  generous  town  that  would,  after 
granting  a  valuable  franchise  to  a  private  company,  go  on  adding 
street  mains  and  fire  hydrants  for  a  company — "free  of  cost." 

This  party  assured  the  council  that  he  had  gone  through 
most  carefully  with  his  calculations,  taking  in  all  items  in  de- 
tail; and  again  reminded  the  council  of  the  ability  that  his  com- 
pany would  have  over  the  town  for  economical  management  in 
construction;  that  they  could  buy  to  so  much  better  advantage, 
as  they  were  acquainted  with  the  markets  and  knew  where  to 
to  buy  the  best  pipe,  hydrants,  pumps,  boilers  and,  in  fact, 
everything  that  went  into  the  plant  they  could  buy  much  cheaper 
than  the  town  could  buy,  and  get  better  material,  and  they  could 
do  so  much  better  work  on  the  construction  than  the  town  could 
do  if  they  should  think  of  building  their  own  works.  He  said 
that  if  the  town  had  any  notion  of  owning  the  plant,  they  should 
let  some  firm  that  knew  all  about  building  water  works  put  it 
in  for  the  towTi,  and  then  the  town  should  pay  the  company 
the  estimated  cost,  with  an  addition  of  fifteen  per  cent,  of 
the  estimated  cost,  which  was  to  be  considered  as  covering  in- 
cidentals and  risks  which  they  would  have  to  assume  for  any 
damages  that  might  be  claimed.       "But,  first,  let  me  give  you 
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my  figures  for  the  plant  which  I  propose  to  build  you."  Here 
he  read  off,  with  much  deliberation,  the  cost  of  the  several  items 
enumerated  in  his  memorandum,  making  extended  comments, 
and  bestowing  loud  praise  on  material,  design,  workmanship — 
everything  ioside  the  plant,  and  outside,  too,  was  the  best — far 
better  than  was  possible  for  the  town  to  furnish  or  build. 

The  price  named  for  the  complete  plant  was  considerably 
more  than  double  the  cost  of  several  works  for  towns  of  about 
the  size  of  this  one,  which  the  writer  had,  in  his  correspondence 
with  the  council  named,  as  approximate  cost  for  a  suitable  plant 
for  this  town.  The  franchise  party  had  also  at  hand  the  names 
of  several  towns,  with  the  cost  of  their  works,  some  of  which  had 
cost  considerably  above  the  figures  he  had  quoted  for  the  plant 
under  consideration.  The  towns  named  had  been  selected  from 
the  franchise  plants  as  reported  in  the  Manual  of  American 
Water  Works.  Not  one  of  the  plants  cited  had  been  truthfully 
and  honestly  reported.  The  writer  can  speak  advisedly  on  two 
of  them,  as  he  had  been  engineer  on  the  construction  of  them. 
One  of  these  plants  is  reported  in  Manual  of  American  Water 
Works  as  costing  $149,000.  The  other  as  costing  $200,000. 
The  first  cost  about  $55,000.  The  second  a  very  little  over 
$100,000.  As  there  was  a  copy  of  the  last  issue  of  the  Water 
Works  Manual  at  hand,  it  was  not  difficult  to  set  these  widely  dif- 
ferent figures  in  their  true  light,  when  called  upon  "to  rise  and 
explain."  It  is  through  deceptions  like  these  that  most  of  the 
franchises  of  the  past  few  years  have  been  obtained.  The  day 
of  granting  valuable  franchises  to  private  parties  to  put  in  pub- 
lic water  supplies  is  practically  a  thing  of  the  past. 

The  persistence  of  interested  parties  in  publishing  and  rep- 
resenting grossly  false  and  unwarranted  figures  as  to  the  cost  of 
public  water  supply  plants  has  done  more  to  retard  improvements 
along  this  line  than  all  other  influences  combined. 

Again,  the  service  rendered  is,  ordinarily,  better  where 
towns  own  their  own  water  works  than  where  owned  and  oper- 
ated by  private  parties.  The  prices  for  water  are,  as  a  rule,  not 
so  high  in  the  case  of  municipal  ownership  as  in  the  case  of  pri- 
vate ownership. 
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Another  important  consideration  favoring  municipal  owner- 
ship of  such  works  is  this:  The  revenue  arising  from  hydrant 
rental  and  from  domestic  service  in  the  case  of  private  owner- 
ship, as  a  rule,  goes  to  some  other  city;  whereas  in  the  case  of 
town  ownership  the  earnings  of  the  water  works  remain  at  home 
and  circulates  among  those  who  pay  for  the  plant.  The  town 
does  not  seek  to  make  money  out  of  the  plant,  as  an  investment, 
but  to  furnish  its  patrons  water  as  cheaply  as  economical  man- 
agement will  allow. 

After  a  full  and  fair  presentation  of  the  two  methods  imder 
which  such  public  improvements  are  built  and  operated,  the 
council  decided  it  would  be  better  for  the  town  to  build  and  own 
their  works.  The  writer  was  engaged  to  make  the  necessary 
examinations,  surveys,  estimates,  etc.,  and  make  a  formal  report 
and  recommendation  to  the  council  for  their  consideration  and 
action. 

There  were  many  reasons  favoring  a  better  water  supply. 
The  ground  on  which  the  town  was  built  was  flat;  the  drainage 
was  bad.  Some  efforts  had  been  made  to  provide  sewers  on  part 
of  the  streets,  but  these  were  ordinarily  constructed  with  com- 
mon open-joint  agricultural  drain  tile,  good  to  let  water  in  dur- 
ing wet  weather  and  to  let  water  out  during  dry  weather.  The 
wells  fluctuated  from  being  full  in  wet  seasons  to  that  of  being 
empty  in  dry  weather.  Under  such  conditions,  the  water  in 
many  of  the  wells  was  of  suspicious  character,  to  say  the  least, 
and  it  could  not,  under  such  circumstances,  be  other  than  serious- 
ly contaminated  in  many  instances. 

The  Maumee  river  seemed  to  be  the  only  available  water 
supply.  On  general  principles  the  writer  did  not  favor  river 
water  for  the  town  supply,  but  repeated  analyses  and  microscopical 
examinations  both  gave  very  satisfactory  results.  Investigation 
also  showed  that  the  city  of  Toledo  was  supplied  from  this  river 
with  water  for  all  purposes.  Also,  that  Toledo  had  the  lowest 
mortality  rate  of  any  city  of  equal  or  greater  population  in  the 
United  States.  These  favorable  showings,  coupled  with  the 
fact  that  all  efforts  to  procure  another  supply  had  been  futile, 
decided  the  question.     It  must  be  river  water  or  no  works. 
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lo the  report  to  the  council  considerable  space  was  given 
to  the  sanitary  influence  of  an  efficient  water  supply,  as  well  as 
increased  security  to  life  and  property,  and,  added  luxuries  in 
many  ways,  as  baths,  lawn  sprinkling,  washing  pavements,  street 
sprinkling,  flushing  sewers,  etc.  In  the  report  it  was  recom- 
mended that  the  town  put  in  a  combined  water  works  and  electric 
light  plant.  The  electric  light  plant  then  furnishing  lights 
was  not  capable  of  supplying  half  as  much  light  as  was  really 
needed,  either  for  street  lighting  or  for  commercial  purposes. 
The  pole  line  was  worthless,  and  the  wire  was  badly  damaged 
and  of  little  worth.  Practically  speaking,  the  crude  little  plant 
had  served  its  time,  and  was  ready  to  be  relegated  to  obscurity. 
The  council  at  once  favored  the  combined  plant.  It  was 
recommended  that  there  be  duplicate  machinery,  as  two  pumping 
engines,  each  of  1,000,000  gallons  capacity  in  24  hours,  two 
l)oilers,  each  of  sufficient  capacity  to  rim  either  the  two  piunps 
at  the  same  time,  or  the  two  high-speed  engines  for  driving  the 
dynamos  at  the  same  time.  The  pipe  and  distribution  system 
would  consist  of  about  eight  and  a  half  miles  of  street  mains, 
seventy-six  hydrants,  fifty-four  stop  valves,  three  watering  foun- 
tains, standpipe  20x125  feet,  and  dimensions  were  given  for  the 
building  to  be  used  for  the  plant. 

All  of  the  above  work  as  herein  outlined  was  new  to  both 
council  and  trustees;  none  of  them  had  seen  such  a  plant.  The 
trustees  were  now  formally  in  charge  of  the  proposed  plant,  and 
they  were  desirous  of  going  at  the  work  as  fully  equipped  as 
possible.  It  was  decided  to  \'isit  certain  plants,  where  combined 
works  were  in  operation,  that  they  might  judge  of  the  practica- 
bility of  such  plants  and  to  get  what  information  they  could  as 
to  the  satisfaction  they  were  giving,  cost  of  same,  running  ex- 
penses, etc.  This  tour  of  examination  fully  satisfied  the  trustees 
that  a  combined  plant  was  not  only  feasible,  but  it  was  the  best 
thing  for  their  town  to  build,  both  for  economy  and  convenience. 
In  due  time  plans  and  specifications  were  prepared  in  ac- 
cordance with  the  recommendations  given,  with  full  detail 
dra\vings  for  building,  standpipe,  pipe  and  distribution  system, 
the  location  of  all  the  hydrants,  valves,  blow  offs,  and  as  the  river 
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had  to  be  crossed  with  an  eight-inch  supply  main  for  the  south 
side  of  the  town,  careful  surveys  were  made  in  numerous  places 
in  order  to  find  the  most  desirable  location  for  laying  the  pipe. 
A  satisfactory  location  found;  the  line  was  accurately  profiled 
and  made  a  part  of  the  plans.  Blue  prints  w^ere  made  in  tripli- 
cate of  all  of  the  drawings  and  maps.  One  set  was  to  be  filed 
with  the  council,  one  for  the  contractor  and  one  set  for  the  en- 
^neer. 

After  the  plans  were  fully  matured,  the  specifications  com- 
pleted ready  for  the  printer  and  all  of  the  details  carefully 
worked  out,  covering  all  of  the  points  set  forth  in  the  engineer's 
report,  the  trustees  were  recommended  to  advertise  the  works 
in  three  or  four  of  the  leading  engineering  and  contracting  jour- 
nals. About  300  copies  of  specifications  were  printed,  yet  there 
were  not  enough  to  meet  the  demand  and  to  have  a  sufficient 
number  for  use  of  trustees  and  other  officials  desiring  copies. 
The  writer  answered  over  200  letters  of  inquiry  pertaining  to 
this  plant.  On  the  day  appointed  for  opening  proposals  for  the 
works— the  bids  covering  material,  machinery  and  labor— there 
were  105  bids  that  were  regular,  and  in  all  respects  according 
to  advertisement.  This  was  on  June  20th,  1893.  On  the  same 
day  $60,000  in  bonds  were  offered,  but  there  was  not  one  legiti- 
mate bid  received.  It  was  just  in  the  beginning  of  the  panic. 
Xothing  more  could  be  done.  No  money — no  works.  The  bids 
for  material,  machinery  and  labor  satisfied  all  parties,  who  here- 
tofore had  been  skeptical  as  to  the  possibility  of  the  town  being 
able  to  build  the  works;  and,  safely  within  the  authorized  amount. 

The  spring  of  1894  showed  signs  of  returning  prosperity 
and  confidence  in  financial  circles.  The  bonds  now  were  in  de- 
mand. The  council  were  about  to  issue  the  bonds  under  an  act 
of  the  Ohio  Legislature  passed  in  1893,  when  injunction  pro- 
ceedings were  brought  to  restrain  the  council  from  issuing  the 
bonds.  The  case  was  carried  through  the  courts,  and  the  council 
were  enjoined  from  issuing  the  bonds  on  the  groimds  of  uncon- 
stitutionality of  the  law  authorizing  their  issue.  The  matter 
was  again  presented  to  the  citizens  and  another  vote  was  taken, 
^^ssuance  of  bonds"  carried  by  about  five  for  to  one  against. 
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Plans  were  reused,  new  specifications  prepared,  and  the 
whole  case  went  through  the  mill  again.  This  time  there  were 
74  proposals  that  were  regular,  and  were  considered.  The 
bonds  had  been  sold  at  a  fair  premium.  The  bids  for  the  ma- 
terial and  construction  of  works  being  much  lower  than  they  were 
in  1893,  the  difference  being  over  $6,500. 

In  the  selection  of  material  and  machinery,  the  motto  of 
the  board  of  trustees  was,  "The  best  is  none  too  good."  This  was 
the  keynote  which  the  engineer  endeavored  to  follow  from  the 
time  of  awarding  the  contract — through  to  the  completion — test- 
ing and  accepting  of  the  plant. 

By  reason  of  the  high  price  of  coal  at  this  place,  special 
thought  was  given  to  the  matter  of  economy  in  this  direction. 
The  steam  plant  is  possibly  worthy  of  notice.  The  boilers  were 
made  heavy  enough  to  safely  carry  125  pounds  of  steam.  The 
brick  stack  is  double-flue  and  75  feet  high,  and  is  located  out- 
side the  building  at  the  rear  end  of  the  boilers. 

The  boilers  are  tubular,  66  inches  by  16  feet  long,  with  64 
tubes  each.  The  boiler  walls  are  built  with  an  air  space  in  the 
brickwork  to  prevent,  as  far  as  possible,  radiation  of  heat.  The 
smoke  is  returned  from  the  "uptake"  on  front  end  of  boilers 
through  brick  arches  turned  over  the  boilers.  The  arches  are 
turned  over  Tee  irons  bent  to  the  proper  form.  The  arches  come 
together  just  beyond  the  rear  end  of  the  boilers,  and  from  there 
to  the  wall  of  the  building;  and  thence  to  the  smoke  stack  the 
smoke  is  carried  through  a  brick  arch.  At  the  rear  end  of  the 
boiler  walls,  which  are  24  inches  from  the  wall  of  the  building, 
an  arch  is  turned  from  boiler  wall  to  building  wall  which  car- 
ries the  brick  smoke  connection,  which  is  also  arched,  but  in  op- 
posite direction.  A  similar  arch  is  turned  from  outside  of 
building  wall  to  the  wall  of  the  stack — the  space  being  about  36 
inches  between  building  and  stack.  The  space  between  build- 
ing and  stack  and  under  the  smoke  flue  is  designed  for  the  en- 
gineers' water  closet.  There  is  no  sheet  metal  flue  for  conveying 
smoke  from  boilers  to  stack.  A  damper  is  placed  at  the  point 
of  the  deflecting  wall  where  the  smoke  coming  from  the  two 
arches  over  the  boilers  are  merged  into  one.      The  damper  stands 
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parallel  with  the  boilers  when  both  boilers  are  in  use.  When 
but  one  boiler  is  used  the  damper  is  turned  and  closes  the  flue 
from  the  idle  boiler.  There  are  dampers  to  each  boiler  in  front. 
Thus,  with  the  double  damper  arrangement,  the  draft  is  under 
complete  control.    The  boilers  are  without  steam  domes. 

The  steam  piping  is  all  covered  with  best  quality  of  "long 
section"  non-conducting  pipe  covering.  One  word  as  to  the 
manner  of  putting  up  steam  pipes.  The  piping  should  be  pro- 
vided with  a  sufficient  number  of  flange-unions,  in  large-sized 
pipe,  and  ordinary  unions  in  small  pipe,  to  allow  any  part  of  the 
piping  to  be  taken  down  without  removing  any  other  portion. 
We  have  seen  steam  piping  where  the  only  union  between  boiler 
and  engine  was  that  used  in  making  the  flnal  connection  to  the 
engine.  Such  work  should  not  be  allowed.  The  piping  should 
be  as  direct  as  practicable,  and  with  as  few  elbows  as  possible, 
all  work  should  be  symmetrical  and  true. 

The  piping  on  the  plant  which  w^e  are  considering  was 
done  by  the  Shaw-Kendall  firm  of  Toledo,  and  is  very  complete. 
The  main  steam  pipe  receives  the  steam  at  the  front  of  the 
boilers  through  five-inch  branches.  It  is  eight  inches  in  diam- 
eter, and  is  carried  in  straight  line  a  distance  of  fifty  feet. 
Branch  pipes  are  carried  from  this  eight-inch  header  to  the  high- 
speed engines  and  to  the  pumping  engines.  Each  branch  is  pro- 
vided with  two  valves. 

Engines — The  engines  for  driving  the  dynamos  were  built 
by  the  Watertown  Steam  Engine  company,  of  Watertown,  N. 
Y.  Both  engines  are  of  the  tandem  compound  pattern  and  are 
run  condensing,  having  a  nominal  125  H.  P.  each.  They  are  of 
special  design,  and  built  after  plans  and  specifications  furnished 
by  the  writer.  The  engines  are  handsome  and  do  their  work 
very  satisfactorily.  Most  of  the  polished  surfaces  of  the  ma- 
chinery are  nickel-plated.  The  engines  are  connected  with 
"Jack-shaft"  and  friction  clutch  pulleys  operated  by  the  levers. 
Either  engine  can  easily  be  throwTi  in  gear  or  out  of  gear  while 
running  at  maximum  speed,  without  a  jar. 

The  electrical  machinerv  was  furnished  bv  the  "Ft.  Wayne 
Electric  corporation,"  of  Ft.  Wayne,  Ind.,and  consists  of  one  nom- 
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inal  60  arc  light  dynamo  of  nomiBal  200  c.  p. ;  one  75  k.  w.  wood, 
compound  alternator  and  exciter.  There  is  at  present  about 
nine  miles  of  "arc  line,"  with  36  arc  lamps  on  the  streets,  and 
four  more  ordered.  The  lamps  use  single  carbons  of  14  hours 
burning-     There  are  1650  16  c.  p.  incandescent  lamps  wired  in. 

Pole  Line  is  one  of  the  neatest  to  be  found.  Poles  are  of 
lire  cedar — remarkably  straight  and  are  truly  aligned  and  well 
painted.  The  electrical  part  of  the  plant  is  provided  with 
handsome  marble  switch-board,  on  which  are  mounted  all  in- 
dicating instruments  and  lightning  arrestors. 

Pumping  Machinery — The  pumping  machinery  was  fur- 
nished by  The  Stillwell-Bierce  &  Smith- Vaile  company,  of  Day- 
ton, 0.,  and  consits  of  two  vertical  duplex-compound,  condensing 
1,000,000  gallons  each  in  24  hours.  Cylinders  10x18x18. 
Water  plungers  are  of  the  differential  type,  llj  and  14^  inches. 
Heater,  "Stillwell-Bierce;"  surface  condenser,  "Wheeler;'* 
vacuum  pump,  duplex  boiler  feed  pump,  oil  separator,  steam 
trap,  back-pressure  valve,  with  pipe  and  valves  forming  a  by- 
pass for  flushing  intake  pipe  from  standpipe  pressure.  Pro- 
vision was  made,  in  designing  the  pumping  machinery,  for  turn- 
ing live  steam  into  the  low  pressure  cylinders  when  large  quanti- 
ties of  water  might  be  required  for  fire  service.  The  height  of 
pumps  from  bottom  of  water  end  to  top  of  steam  end  is  28  feet, 
10  feet  of  which  stands  above  the  principal  floor  line.  The  steam 
cylinders  are  eased  in  mahogany,  with  heavj-  nickeled  bands  and 
ornamental  nuts  and  fittings.  Heavy  polished  brass  railings  are 
provided  for  the  iron  stairs  extending  to  the  upper  iron  platform 
surrounding  the  steam  ends  of  the  pumps,  which  platform  is 
also  provided  with  brass  railing. 

Standpipe — The  standpipe  is  a  neat,  plain  piece  of  work  20 
feet  in  diameter  and  125  feet  high,  and  is  located  on  the  same 
lot  occupied  by  the  pumping  and  lighting  station,  and  was  built 
by  the  Mansfield  Machine  Works  company,  of  Mansfield,  O. 
Special  care  was  given  to  the  quality  and  thickness  of  the  plates 
forming  the  pipe.  The  standpipe  is  covered  to  prevent  anything 
from  entering  it  from  the  top — is  also  provided  with  necessary 
valve  and  overflow.    The  foundation  is  11  feet  deep  and  36  feet 
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in  diameter  at  the  base  and  batters  to  23  feet  diameter  at  the  top, 
or  coping  course.  The  base  of  foundation  is  of  Portland  cement 
concrete  18  inches  thick,  the  balance  of  foundation  is  of  heaw 
dimension  stone,  laid  in  regular  courses  and  grouted  with  con- 
crete grout. 

Building — The  building  is  of  brick  of  excellent  quality  and 
color.  The  stack  is  of  same  kind  of  brick.  All  brick  wodt  except 
the  walls  in  the  pump  pit  is  laid  in  lime  mortar,  with  one  barrel 
of  cement  to  three  of  lime,  mixed  with  a  very  superior  river  sand. 
The  conditions  for  securing  a  superior  quality  of  masonry  were 
very  favorable.  The  building,  in  design,  is  both  neat  and  hand- 
some, and  it  has  many  special  features  of  convenience.  The 
storage  for  coal  is  about  five  car  loads,  and  the  coal  room  sepa- 
rated from  the  boiler  room  by  a  brick  wall,  is  convenient  to 
boilers.  Platform  scales  are  located  on  a  level  with  the  floors  of 
the  boiler  room  and  coal  room  and  in  the  doorway  between  the 
two  rooms.  Every  pound  of  coal  is  weighed  before  it  goes  into 
the  furnace  imder  the  boilers.  The  boiler  room  is  ample  in  di- 
mensions, and  is  provided  with  bench  and  outfit  of  tools  for  mak- 
ing all  manner  of  repairs.  The  engine  room  is  separated  from  the 
boiler  room  by  a  brick  partition — a  large  door  with  glass  panels 
communicates  between  the  two  rooms.  The  engine  room  is  fin- 
ished in  three  coat  plaster,  wood  work  all  oak,  filled  and  hard  oil 
varnish,  except  the  ceiling,  which  is  soft  wood  painted.  The 
room  is  30x56  feet  and  18  feet  ceiling.  It  has  been  said  that  this 
plant  is  the  best  one  in  Ohio  for  the  cost,  $60,000.  Certainly  it 
is  a  very  handsome  plant  as  well. 

For  the  benefit  of  those  who  may  be  interested  in  the  item 
of  expenses  for  running  such  a  plant,  a  copy  of  the  engineer's  re- 
port for  the  last  six  months  in  1895  is  here  appended: 
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ll«tM  M  NaptleM  Water  Wtrfct  and  Eteetrie  Uf  bt  Pburt— Warfc  Per. 
ftraad  and  Expeaditaret  ef  Plaat  far  Uat  Six  Maatbt,  1895. 


ABC  LIGHT  CIKCX1T. 


Month. 


July 

August  . . . 
September 
October . . . 
November 
December. 


No. 

Hours 

Lamps. 

Ran. 

33 

146.5 

33 

168.5 

33 

219.33 

33 

170.16 

33 

257.33 

35 

271.75 

4834.5 

5560.5 

7.S37.89 

5615.28 

8491.89 

9511.25 


No.  Watt 
Hours. 


2.417.250 
2.780.250 
3.618.945 
2.807.640 
4.245.945 
4.755.625 

20.625.655 


INXANDESCENT  CTRCCIT. 


Month. 


July 

August  . . . 
September 
October . . . 
November 
December. 


Lo-^est  No. 

Highest  No. 
of  Lamps  on 

No.  Hours  Run 

No.  Watt 

of  Lamps  on 

Circuit. 

Hoars. 

20 

660 

311.92 

2.496.000.0 

20 

720 

337. 33 

2.504.584.1 

20 

820 

364.16 

4.359.297.4 

20 

860 

3^5.33 

6.020.546.5 

30 

920 

447.66 

7.181.957.1 

30 

1050 

787.50 

8.477.785.0 
31.040.170.1 

ToUl  Watt  Hours,  Arc  Circuit 20.625.655.0 

**        "  "      Incandescent  Circuit 31.040.17U.1 

*•        '•  "      delivered  In  the  lines 51.665.825.1 

'•        "  "  "  *•  '*    =    69.257.135.5  H.  P.  Hours, 

Total  Water  Power  delivered 12.542.014.0 

Total  Electric  Power  delivered 69.257.135.5 

Grand  Total  Power  delivered  in  six  months 81.799.149.5 

Note. — The  foregoing  data  was  furnished  by  V.  R.  Hughes,  En- 
gineer in  charge. 

DISCUSSION. 

Mr.  Bone — Tell  us  what  it  cost,  how  much  for  the  water  and 
how  much  for  the  electric  plant. 

^Mj.  Strawn — The  bid  that  was  received  for  the  original  con- 
tract for  the  water  and  electric  light  plants  complete,  was 
only  about  $49,000.  But  the  trustees  wanting,  as  they  said,  to 
use  every  dollar  of  that  money  for  the  building  of  that  plant, 
therefore  selected  very  much  better  pumping  machinery,  and  all 
other  materials  better  than  what  had  been  bid  for.  The  electric 
light  machinery  put  in  cost  about  $7,220.  The  balance  of  the 
plant  ran  up  to  something  over  $50,000.  The  whole  plant  cost 
about  even  $60,000. 


—117— 

SOME  FEATURES  OF  THE  PORT  CLINTON  WATER 

WORKS. 

BY  C.  E.  DEWITT,   PORT  CLINTON,  O. 

By  way  of  explanation  I  will  state  that  Port  Clinton  is  the 
county  seat  of  Ottawa  county,  O.,  and  to  use  the  words  of  the 
description  given  in  the  original  plat  of  the  village,  is  "A  parcel 
of  land  lying  at  the  mouth  of  the  Portage  river  in  the  above 
mmed  county  and  state." 

The  town  today  has  a  population  of  about  three  thousand, 
and  a  little  over  a  year  ago  was  struck  with  that  wave  of  progress 
and  improvement  that  is  so  common  to  the  small  towns  of  Ohio. 

Bonds  were  sold  to  the  amount  of  $42,000  for  the  building 
of  a  system  of  water  works,  and  the  writer  was  selected  as  con- 
sulting and  constructing  engineer,  that  being  his  maiden  effort 
in  filling  so  responsible  a  position  in  that  branch  of  the  profession. 
He  had,  however,  good  advisors  in  the  persons  of  Mr.  Charles  A. 
Judson,  of  Sandusky,  and  Mr.  O.  J.  True,  of  Port  Clinton,  both 
men  of  large  practical  experience. 

Ifow  that  the  system  is  in  operation  and  has  been  pronounced 
a  success  and  good  in  every  particular  (by  engineers  of  more 
eminence  than  your  humble  servant"),  we  naturally  take  some 
pride  in  the  fact  that  our  first  effort  met  with  no  failure. 

!N'ow,  if  you  will  bear  with  me  for  a  few  moments  and  over- 
look my  poor  rhetoric  and  imperfect  delivery,  I  will  endeavor  to 
give  a  brief  sketch  of  the  plant  and  will  be  glad  to  listen  to  any 
criticism  or  suggestion  in  regard  to  the  same. 

The  system  of  force  mains  comprises  about  seven  miles  of 
piping  of  sizes  ranging  from  six  to  fourteen  inches  in  diameter; 
no  pipe  of  smaller  diameter  than  six  inches  being  used,  and  the 
town  is  platted  in  such  form  that  no  dead  ends  were  necessary, 
and.  in  fact,  each  of  the  sixty-  seven  hydrants  used,  would,  with 
all  the  valves  open,  receive  pressure  from  the  entire  system. 

The  pipes  are  covered  to  a  depth  of  no  less  than  three  and 
one-half  feet,  the  greater  part  of  which  is  a  stiff  yellow  clay, 
which  rarely  freezes  to  a  greater  depth  than  two  feet. 
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The  source  of  supply  is  Lake  Erie  and  is  taken  through  a 
sixteen-inch  castiron  pipe,  which  is  laid  under  the  Portage  river 
to  a  depth  of  sixteen  feet  below  the  surface  of  the  water  and 
thence  out  into  the  lake  at  a  less  depth;  but  at  all  points  suffi- 
ciently below  the  hydaulic  grade  line. 

The  intake  is  a  little  more  than  2,400  feet  long  and  was 
laid  from  a  scow  or  raft  built  of  logs  and  plank,  for  the  purpose, 
and  which  had  an  opening  of  about  three  feet  in  width  from  the 
center  to  the  rear  end,  through  which  the  pipes  were  lowered 
gradually  after  being  calked. 

The  pipe  used  for  the  intake  was  manufactured  by  the  Ad- 
dyston  Pipe  and  Steel  company  of  Cincinnati,  about  one-third 
of  which  were  of  their  special  pattern  of  flexible  joint,  and  the 
balance  were  the  ordinary  bell  and  spigot  pipe.  These  flexible 
joints  when  properly  calked  may  be  safely  deflected  so  as  to  de- 
scribe an  arc  of  eight  or  ten  degrees  without  danger  of  leakage, 
and  in  the  entire  length  of  2,400  feet  only  a  few  small  leaks  oc- 
curred, which  were  easily  stopped  by  a  few  strokes  of  the  ordinary 
calking  tools. 

At  the  outer  end  of  the  intake  in  ten  feet  of  water,  wiU  be 
built  a  crib  36  feet  square  outside,  with  a  12-foot  square  inside 
pocket  or  well,  and  the  space  between  will  be  filled  with  broken 
stone  or  gravel. 

From  the  fact  that  a  portion  of  the  intake  (that  part  beneath 
the  river)  is  below  the  level  of  either  end,  the  tendency  will  be  for 
that  lower  portion  to  partly  fill  with  sand,  and  for  the  purpose  of 
remedying  this  defect,  we  have  connected  the  pumps  with  a 
secondary  intake  to  the  river  and  have  provided  an  arrangement 
for  flushing  or  blowing  out  whatever  material  may  be  thus  de- 
posited. 

To  do  this  successfully  it  becomes  necessary  to  carry  the 
deposits  entirely  outside  of  the  crib,  for  which  purpose  we  have 
an  automatic  check  valve,  of  our  own  design,  at  the  crib  end  of 
the  pipe,  which  closes  when  the  pressure  is  reversed  or  turned 
against  it,  and  the  outflow  passes  through  a  six-inch  pipe  provided 
with  a  check  valve  and  also  a  gate  valve,  which  pipe  leads  from  the 
automatic  check  valve  to  the  outside  of  the  crib. 
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By  means  of  the  gate  valve  in  this  pipe,  any  desired  pressure, 
within  the  limits  of  the  pumps,  can  be  maintained  on  the  main 
intake. 

For  better  comprehension  of  my  meaning  I  refer  you  to  the 
plans  I  have  with  me  showing  the  arrangement  in  detail. 

Inside  ot  the  pumping  station  the  arrangement  is,  I  believe^ 
a  little  out  of  the  ordinary.  The  pumps  are  connected  with  the 
sixteen-inch  intake  with  ten-inch  suction  pipes,  at  the  junction 
of  which  with  the  main  pipe  we  have  an  ordinary  piece  of  six- 
teen-inch pipe  about  eight  feet  long  for  a  compression  chamber, 
and  at  the  junction  of  the  eight-inch  force  pipes  from  the  pumps 
with  the  f ourteen-inch  force  main  is  a  piece  of  f ourteen-inch  pipe 
of  about  the  same  length  for  the  same  purpose. 

These,  together  with  the  compression  chambers  provided 
with  the  pumps,  form  such  cushions  that  water-hammer  is  al- 
most an  impossibility. 

We  were  at  first  troubled  with  aerated  water;  the  quantity 
of  air  in  the  water  being  so  great  as  to  render  it  to  an  almost 
milky  whiteness.  This  of  course  was  in  no  way  detrimental  to 
thf*  water  for  domestic  use;  but  it  interfered  somewhat  with 
the  working  of  the  pumps,  and  the  water  takers,  perhaps  not 
understanding  the  cause  of  it,  raised  serious  and  vigorous  objec- 
tions to  it,  so  that  we  were  compelled  to  devise  a  plan  for  eliminat- 
ing the  air,  which  we  did  successfully  by  inserting  a  half-inch 
pipe  in  the  air  or  compression  chamber  over  the  force  main  and 
just  above  the  upper  line  of  the  force  pipe  from  the  pumps,  and 
carrying  it  thence  to  a  waste  pipe.  This  air  valve,  though  only  a 
piece  of  ordinary  pipe  is,  in  its  workings  perfectly  automatic,  the 
air  escaping  until  the  water  rises  to  the  level  of  the  pipe,  when 
water  escapes  until  the  air  again  forces  it  down.  This  goes  on 
continually,  the  change  to  air  or  water  taking  place  in  intervals 
of  only  a  few  seconds,  thus  keeping  the  water  level  in  the  force 
main  within  the  extremes  of  about  one-half  inch. 

The  pumping  machinery  consists  of  two  horizontal  com- 
pound duplex  pumps  of  the  Laidlaw-Dunn-Gordon  manufacture, 
of  the  size  10x16, 10^x18,  each  of  which  will  deliver  one  million* 
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U.  S.  gallons  in  twenty-four  hours  with  a  piston  travel  of  eighty- 
one  feet  per  minute. 

The  eighteen-inch  stroke  was  made  a  special  order  for  us, 
as  the  lift  does  not  exceed  twelve  feet  and  is  ordinarily  only 
about  eight  feet. 

We  are  at  present  pumping  about  two  hundred  thousand 
gallons  in  twenty-four  hours,  with  a  consiunption  of  about  1,800 
pounds  of  coal,  and  carry  a  domestic  pressure  of  50  pounds,  with 
a  steam  pressure  of  60  pounds.  We  pump  direct,  using  the 
Fisher  governor. 

We  have  two  horizontal  boilers  16  feet  long,  60  inches 
diameter,  with  50  4-inch  flues,  which  give  excellent  results. 

The  pumping  station  and  stack  are  built  of  brick  and  are 
located  in  a  neat  little  park  on  the  lake  front  about  midway  be- 
tween the  extreme  ends  of  the  town. 

The  main  part  of  the  building  comprising  the  pump  room 
and  office  is  36  feet  square  and  the  rear  part  or  boiler  room  is  24 

feet  bv  40  feet. 

I, 

The  site  upon  which  the  building  stands  was,  about  twenty 
years  ago,  navigable  for  boats  drawing  four  or  five  feet  of  water, 
but  has  since  that  time  tilled  with  sand  washed  in  from  the  lake. 
The  foundation  was  built  in  this  sand  and  was  extended  to  a 
depth  of  only  about  one  foot  below  the  surface.  The  sub-foun- 
dation was  made  of  concrete  in  a  laver  one  foot  thick  and  three 
feet  in  width  upon  which  another  layer  of  concrete  was  placed, 
being  two  and  one-half  feet  wide  and  six  inches  thick,  and  from 
that  up  was  built  of  building  stone. 

The  foundation  for  the  stack,  which  is  50  feet  high,  8  feet 
square  at  the  base,  with  a  38-inch  flue,  was  built  in  the  same 
manner,  and  notwithstanding  the  many  imprecations  and  warn- 
ings of  the  older  and  wiser  heads  about  town  and  their  prophecy 
that  both  building  and  stack  would  be  out  of  sight  in  less  than 
three  months,  they  still  stand,  and  without  a  crack  or  any  per- 
ceptible settling. 

The  plant  is  owned  by  the  town  and  has  so  far  paid  about 
two-thirds  of  the  nmning  expenses,  which  fact  we  take  as  an  in- 
dication that  it  will,  within  the  next  year  become  self-sustaining. 
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DISCUSSION. 


Mr.  Gilpatrick — What  did  it  cost? 
Mr.  DeWitt — Forty-two  thousand  dollars. 
Mr.  DeWitt  showed  some  drawings  to  the  Society  of  the 
water  works. 


A  NEW  SOLAR  TRANSIT 

AND  THE  PRINCIPLES  ON   WHICH    ITS   CONSTRUCTION    AND 

OPERATION  ARE  BASED. 

BY  J.  B.  DAVIS,  CLEVELAND,  OHIO. 

Distances  and  courses  are  used  in  instruments  of  convey- 
ance of  real  estate  and  in  the  perpetuation  of  siurveys  by  record, 
except  where  sub-divisions  are  made  in  villages  and  cities  and 
conveyance  of  sub-lots  made  by  lot  numbers,  and  in  sections 
where  the  government  in  its  sub-division  of  public  lands  has  em- 
ployed the  rectangular  system  of  surveys. 

The  use  of  courses  and  distances  is  perhaps  the  most  simple 
and  comprehensive  method  that  can  be  used,  outside  of  the  ex- 
ceptions above  noted,  but  whether  it  be  so  or  not,  the  fact  re- 
mains that  long  custom  has  decreed  that  this  method  be  the  one 
employed. 

The  lines  of  a  survey  are  usually  marked  or  monumented 
by  the  surveyor,  but  imf  ortunately  not  always  done  in  a  suitable 
or  permanent  manner,  and  these  markings  are  not  always  re- 
corded in  the  instruments  of  conveyance. 

The  markings  of  these  lines  even  when  properly  done  are 
liable  to  be  lost  or  destroyed  by  carelessness,  or  by  those  ig- 
norant of  their  value;  so  that  sooner  or  later  the  surveyor  is  called 
upon  to  retrace  these  surveys,  and  with  what  difficulty,  when  the 
causes  in  the  original  survey  were  taken  by  needle  and  the  monu- 
ments then  set,  lost  or  destroyed,  only  the  surveyor  knows.  All 
he  can  do  is  to  look  to  occupancy,  or  adjacent  surveys  for  help; 
or  if  you  can  find  an  original  comer  to  start  from,  be  satisfied  with 
the  limit  of  error  in  a  needle  instrument,  determining  as  near  as 
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may  be  the  difference  in  the  length  of  the  chain  used  by  himself 
and  the  surveyor  who  made  the  original  survey. 

These  perplexing  problems  will  abide  with  us  and  there  is  no 
remedy  until  such  a  time  as  modem  or  more  accurately  made 
surveys  supplant  the  original  ones;  and  the  foregoing  will  apply 
to  the  rectangular  system  of  surveying  U.  S.  lands,  so  far  as  the 
relocation  of  sub-divisional  lines  may  be  effected  by  the  xm- 
certainty  of  the  indications  of  the  magnetic  needle. 

But  what  I  wish  to  call  your  attention  to  more  particularly 
is,  what  I  wiU  term  an  incoiLtency  in  our  modem  surveys  of 
lands,  in  which  increased  accuracy  is  demanded  on  account  of 
increi^e  of  values,  and  in  which  measurements  are  more  ac- 
curately  made,  a  transit  instrument  used,  and  more  care  taken  in 
the  matter  of  monumenting,  such  surveys  being  with  little  diffi- 
culty retraced,  providing  monuments  sufficient  are  left  from 
which  to  start. 

As  custom  has  prescribed  the  method  of  description,  we  still 
use  courses,  determined  not  by  the  needle,  as  originally,  but  by 
deducing  the  bearings  from  the  transit  angles  taken,  using  as  a 
base  the  bearing  of  some  one  line,  either  taken  in  the  field  or  from 
deed,  and  right  here  comes  in  the  inconsistency  referred  to;  we 
care  nothing  whether  the  bearing  of  the  line  we  start  from  be  a 
true  one  or  not.  We  are  well  satisfied  if  it  be  only  approximately 
true;  we  rely  on  the  harmony  of  our  survey,  the  fact  that  we 
have  set  monuments,  taken  the  angles  with  a  transit  instrument, 
been  careful  with  our  measurements,  and  assume  that  there  can 
in  the  future  be  no  difficulty  in  retracing  the  survey  we  have 
made;  but  mark  you,  the  bearings  of  the  lines  in  this  mod  cm  and 
accurate  survey,  taken  individually,  mean  absolutely  nothing  so 
far  as  the  retracing  of  an  accurate  survey  is  concerned,  only  col- 
lectively are  they  of  any  value. 

If  we  are  to  make  an  accurate  survey,  and  are  by  custom 
forced  to  the  use  of  bearings  in  our  descriptions,  why  not  have 
these  bearings  mean  something,  and  be  equally  consistent  with 
the  balance  of  the  surv^ey;  but  this  is  not  all;  monuments  are 
lost,  and  the  cases  are  not  infrequent  when  but  one  can  be  founds 
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and  then  the  trouble  begins,  and  care  and  good  judgment  are  re- 
quired in  the  solution  of  the  problem. 

The  remedy  is  the  referring  of  the  survey  to  the  true 
meridian;  this  can  be  done  by  observing  the  north  star,  or  an 
altitude  of  the  sun,  or  by  solar  instrument. 

I  find  that  surveyors  do  not  take  very  kindly  to  observing 
the  north  star,  they  objecting  to  the  night  work  requisite,  and 
will  resort  to  it  only  when  absolutely  necessary. 

The  method  of  determining  azmiuth  by  an  altitude  of  the 
sun  does  not  seem  to  be  popular,  as  requiring  too  much  time  in 
the  solution  of  the  spherical  triangle. 

It  has  been  claimed  that  solar  instruments  or  attachments 
are  not  sufficiently  accurate  and  certain  in  their  indications  to  be 
used  in  transit  surveys. 

In  the  year  1894  a  committee  of  this  society,  of  which  the 
writer  was  a  member,  was  appointed;  they  to  test  the  accuracy  of 
the  indications  of  solar  transits. 

The  report  of  this  committee  will  be  found  in  the  last  annual 
report  of  this  society. 

The  committee  succeeded  in  getting  together  solar  instru- 
ments of  all  the  prominent  makers  except  one,  so  that  ample 
opportunity  was  had  for  tests.  The  conclusions  of  the  committee 
were  that  solar  instruments  as  constructed  might,  vrith  skilful 
handling,  be  relied  upon  to  work  within  an  arc  of  two  minutes; 
providing,  however,  that  a  known  and  accurately  established 
meridian  could  be  had  on  which  first  to  test  them.  To  make  this 
more  clear,  we  found  that  after  the  most  careful  adjustments  all 
observations  taken  with  care  would  fall  within  an  arc  of  two 
minutes,  and  that  when  the  sun  was  brought  into  its  proper  rela- 
tion to  the  equatorial  lines,  the  true  meridian  would  not  at  all 
times  be  indicated;  and  that  to  get  close  to  the  meridian  we 
would  have,  first,  to  set  on  the  pre-established  meridian  and  de- 
termine the  proper  relation  of  the  sun  to  the  equatorial  lines 
(the  sun  would  in  some  instances  be  above  and  sometimes  below 
its  proper  central  position),  and  then  work  to  this  pre-determined 
position.  We  became  satisfied  that  this  difficulty  arose  from 
our  inability  to  exactly  adjust  them. 
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From  experience  gained  in  these  tests  the  writer  became 
satisfied  that  much  of  the  objection  the  profession  has  to  the  solar 
is  due  to  the  fact  that  additional  adjustments  are  required,  and 
that  these  adjustments  are  difficult  to  make,  and  their  main- 
tenance a  matter  of  some  uncertainty. 

Believing  that  an  instrument,  from  which  are  eliminated 
these  difficulties,  would  be  desirable,  the  writer  began  experi- 
ments to  this  end  something  over  a  year  back,  and  the  result  of 
those  experiments  is  now  presented  to  you  in  a  new  solar  transit; 
and  I  wish  here  to  acknowledge  my  obligation  to  Messrs.  Ulmer 
&  Hoff,  instrument  makers,  of  Cleveland,  O.,  for  their  care,  pa- 
tience and  mechanical  skill  in  the  development  and  construction 
of  this,  the  first  instrument  produced. 

DESCRIPTION  AND   USE  OF  J.   B.  DAVIS'   SOLAR  TRANSIT. 

(PATENT  APPLIED   FOR.) 

In  this  instrument  the  transit  telescope  is  used  for  solar 
work,  thus  obtaining  increased  accuracy  on  accotint  of  using  a  lar^ 
ger  telescope;  also  by  the  method  of  setting  the  reflector,  eliminat- 
ing the  maintenance  of  solar  adjustments,  thereby  not  only  in- 
creasing the  accuracy  of  the  solar  instrument,  but  the  certainty  of 
its  indications  as  well,  for  the  reason  that  solar  adjustments  are 
difficult  to  make,  are  sensitive  and  consequently  easily  disturbed. 
All  solar  transits  heretofore  constructed  reqxdre  the  maintenance 
of  certain  adjustments  additional  to  those  of  the  engineer's  and 
surveyor's  transit. 

The  telescope  has  a  fixed  object  end,  and  is  constructively 
placed  central,  so  that  the  line  of  collimation  is  adjusted  on  a 
fixed  point  by  revolving  telescope  in  its  sleeve,  and  as  line  of 
collimation  in  this  solar  construction  represents  the  polar  axis, 
the  reflector  revolving  with  the  telescope,  there  are  no  solar  ad- 
justments required  to  be  maintained,  as  the  reflector  is  placed  in 
proper  relative  position  each  time  a  solar  observation  is  made. 

A  telescope  with  a  fixed  object  end,  and  a  reflector  attached 
thereto,  and  revolvable  therewith,  is  used  instead  of  revolving 
the  solar  reflector  on  the  object  end  of  the  usual  fixed  transit 
telescope  with  object  slide,  for  the  following  reasons: 


V  N«w  Sol«r  Trnni 


—125— 

With  telescope  fixed  in  its  axis  and  the  reflector  revolving, 
the  bearing  ring  would  then  become  the  polar  axis,  and  would  be 
too  short.    A  long  polar  axis  is  desirable. 

Adjustments  would  have  to  be  provided  to  make  the  bearing 
ring  concentric  with  the  line  of  coUimation. 

Adjustments  for  the  perpendicular  position  of  the  reflector 
plane  would  also  have  to  be  provided. 

A  fixed  object  end  is  a  necessity,  as  even  with  the  most  per^ 
feet  construction  of  object  slide  there  would  be  play  enough  to 
make  accurate  solar  work  impossible. 

At  the  eye  piece  end  of  telescope  in  this  instrument  is  lo- 
cated the  cross-hair  ring,  or  diaphragm;  this  ring 

is  provided  with  the  usual  cross- 
haiiv  and  also  witl'.  foTir  solar  hairs 
the  two  sets  are  essential;  the  first  for 
transit  and  level  work,  the  latter  for 
solar  work,  and  to  avoid  confusion  they  are  so  ar- 
ranged on  the  diaphragm  that  when  one  f-et  is  distim^tly  focused, 
the  other  cannot  be  seen  in  the  field  of  view.  At  same  end  of 
telescope  is  placed  a  shaded  glass  slide  for  use  when  observing 
sim. 

The  instrumental  operation  of  determining  the  true  merid- 
ian and  latitude  is  as  follows: 

First — All  transit  adjustments  having  been  made,  the 
transit  centers  are  placed  perpendicular  by  means  of  plate  levels 
and  telescope  level.  Next  with  telescope  leveled,  sight  a  target, 
placing  its  horizontal  center  line  in  the  horizontal  plane  passing 
through  the  optical  axis  of  thr  telescope.     (See  Fig.  1.) 

Second — With  the  horizontal  limb  of  transit  set  preferably 
at  zero  (as  convenience  only  in  reading  the  angle),  the  telescope  ia 
now  sighted  to  a  line  T.2  as  much  to  one  side  of  the  target  center 
T.l  as  the  center  of  the  telescope  axis  C.2  is  back  of  the  inter- 
section of  the  reflector  plane  and  optical  axis  of  telescope  at  R.c. 
This  is  done  for  the  purpose  of  allowing  for  parallax  due  to  the 
distance  between  the  reflector  plane  and  the  center  of  transit 
telescope.  (If  an  object  can  be  sighted  which  is  in  a  horizontal 
plf  ne  with  the  optical  axis  of  the  telescope  and  at  such  distance 
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FIGURE  1— DESCRIPTIVE. 


N-8— Line  of  oollimation  of  telescope  and  polar  axis. 

E  Q— Equator. 

C  C^— Transit  telescope. 

R  R»— Reflector. 

Re  — Position  of  image  in  reflector  plane. 
C"  — Center  of  Transit  telescope. 

T— Target.    T»  Centre  of  target. 
T'— Sighting  line  on  target. 
Re  Cr  =  T^  T« 

Optical  axis  of  telescope  C.  C.^  target  center  T.^,  and  image  of  the 
same  in  reflector  R.  R.  ^  are  all  in  the  same  horizontal  plane  when  tar- 
get image  is  thrown  into  line  of  collimation. 


Note— When  the  reflector  is  placed  at  an  angle  of  48°  to  the  line  of 
collimation,  the  line  of  sight  of  telescope  is  deflected  90°,  and  will  rep- 
resent the  equator. 
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as  to  eliminate  parallax,  it  may  be  sighted  to  direct.)  Xext 
turn  the  telescope  by  means  of  the  horizontal  limb,  through  an 
arc  equal  to  90  degrees  plus  or  minus  the  corrected  declination 
of  the  sun  at  time  of  observation,  according  as  the  sun  is  north 
or  south  of  the  equator. 

Third — Level  the  transit  telescope  and  place  the  reflector  in 
such  position,  by  means  of  its  perpendicular  adjustment  screw  and 
its  tangent  screw,  as  that  the  image  of  the  target  will  appear 
exactly  in  the  line  of  coUimation  of  telescope;  by  this  operation 
the  plane  of  reflector  is  placed  one  way  perpendicular  to  the 
optical  axis  of  telescope,  and  at  the  same  time  at  such  horizontal 
angle  thereto  as  the  declination  of  the  sun  at  time  of  observation 
requires. 

Fourth — Having  now  placed  the  reflector  at  the  proper 
angle,  unclamp  the  outer  center  on  which  the  instrument  revolves 
horizontally;  turn  the  object  end  of  telescope  south  (preferably 
«outh  to  avoid  the  necessity  of  the  use  of  a  diagonal  eye  piece), 
place  the  central  cross-hair  out  of  focus  and  bring  into  focus  the 
solar  hairs,  dip  the  telescope  from  a  horizontal  position  by  an 
angle  equal  to  the  latitude  of  place  of  observation  by  means  of 
the  vertical  or  latitude  arc,  and  securely  clamp  it;  loosen  the  set 
screw  which  passes  through  an  arm  of  telescope  axis  and  engages 
the  telescope,  so  that  telescope  can  be  revolved  in  its  sleeve;  it 
will  be  seen  that  the  sun  can  then  be  followed  in  its  daily  motion. 
Eevolve  the  telescope  in  its  sleeve,  and  at  the  same  time  the 
whole  transit  horizontally,  until  the  sun  appears  exactly  in  the 
solar  square  formed  by  the  intersection  of  the  four  solar  hairs, 
when  firmly  clamp  outer  center;  telescope  will  then  be  in  the 
true  meridian. 

Fifth — Bring  telescope  back  to  its  normal  position  in  sleeve 
and  secure  it  by  set  screw  before  deferred  to,  imclamp  telescope 
axis  and  fix  the  meridian  line  by  suitable  points.  In  doing  this 
the  reflector  can  be  removed  from  object  end  of  telescope;  or 
undamped  and  placed  in  line  with  telescope,  as  it  in  this  position 
forms  no  obstruction  whatever  to  the  line  of  sight. 

Latitude  by  instrument  is  determined  by: 

First — Placing  reflector  at  proper  angle  (as  in  instructions 
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for  finding  the  true  meridian)  to  reflect  the  sun's  image,  when  at 
noon  declination,  into  the  optical  axis  of  telescope. 

Second — Revolve  telescope  in  sleeve  until  the  vertical  solar 
hairs  have  hecome  horizontal. 

Third — Dip  telescope  and  follow  sun  until  it  has  attained 
its  greatest  altitude,  when  read  off  latitude  from  vertical  arc. 

When  transit  is  not  required  for  solar  work  the  reflector 
can  be  removed  from  the  object  end  of  telescope  if  desired  and 
telescope  secured  in  its  normal  position  by  the  set  screw;  central 
cross-hairs  are  then  vertical  and  telescope  is  firmly  fixed  in  its 
sleeve. 

In  the  description  which  follows,  of  the  principle  on  which 
the  operation  of  this  solar  is  based,  a  sufficient  knowledge  of  as- 
tronomy and  of  its  application  to  solar  work  is  presumed. 


DESCRIPTIVE. 
H.  O.—Horizontal  Plane. 
P.  P*— Line  of  collimation  of  transit. 
R.  R*  -  Reflector  plane. 

E.  Q.— Line  at  right  angles  to  line  of  collimation  from  point  Q. 
Q.— D.  N.  and  Q.— D*.  3.— Declination  lines. 
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Place  the  line  of  collimation  of  transit  telescope  P.  P.  in  the 
horizontal  plane  H.O.,  and  intersecting  a  reflecting  plane  R  Rl. 
at  Q.,  so  placed  that  any  point  E.  situated  in  the  horizontal  plane 
and  in  a  line  at  right  angles  to  the  line  of  collimation  from  the 
point  Q.  will  be  reflected  into  line  of  collimation;  or  in  such 
other  position  that  any  point  lying  in  the  horizontal  plane  and 
situated  either  to  the  right  or  left  of  the  point  E.  and  in  a  line 
from  point  Q.,  making  an  angle  with  the  line  E.  Q.  equal  to  the 
declination  of  the  sun  at  the  time  any  of  these  points,  such  as 
D.  X.  and  Dl.  S.  are  reflected  into  the  line  of  collimation.  Re- 
flecting plane  will  then  be  pei-pendicular  to  the  horizontal  plane, 
and  consequently  at  right  angles  to  the  line  of  collimation. 


Referring  to  Fig.  3,  without  disturbing  the  relative  posi- 
tion of  line  of  collimation  and  reflecting  plane,  incline  the  line 
of  collimation  P.  Pi.  to  the  horizontal  plane  H.  O.  equal  to  the 
latitude  of  place  P.  2  L.,  giving  to  the  reflecting  plane  a  circular 
motion,  having  for  its  axis  the  line  of  collimation ;  by  this  motion 
the  sun  can  be  followed  in  its  passage  from  east  to  west  points  of 
horizon. 
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Give  the  line  of  collimation  a  horizontal  circular  motion, 
the  axis  of  this  motion  being  in  the  line  Q.  C,  which  is  at  right 
angles  to  the  horizontal  plane,  and  at  the  same  time  revolving  the 
line  of  collimation  and  with  it  the  reflecting  plane  until  the 
center  of  the  image  of  the  sun  is  seen  exactly  in  the  line  of 
collimation. 

The  line  of  collimation  will  then  be  in  the  meridian  plane 
of  observer. 

Again  referring  to  Fig.  1,  let  it  be  understood  that  in  the 
operation  of  this  instrument  the  optical  axis  of  telescope,  or  line 
of  collimation  is  what  is  termed  the  polar  axis  in  other  solar 
instruments,  so  that  a  line  perpendicular  to  the  optical  axis,  from 
a  point  in  the  reflector  plane  at  its  intersection  with  the  optical 
axis  of  telescope  produced,  will  represent  the  equator,  so  that  the 
sun  in  its  position  to  one  or  the  other  side  of  the  equator  in  its 
varied  positions  of  declination  throughout  the  year,  will  be  rep- 
resented by  the  correspondingly  varied  horizontal  angular  posi- 
tion of  the  target  as  sighted  to  in  each  observation;  this  varied 
position  of  the  target  with  reference  to  the  aforesaid  equatorial 
line  is  determined  by  the  angle  A.,  which  varies  correspondingly 
with  the  sun's  declination.  It  will  thus  be  seen  that  the  target 
bears  the  same  relation  to  the  optical  axis  of  telescope  and  the 
aforesaid  perpendicular  line  thereto,  that  the  sun  does  to  the 
polar  axis  and  equatorial  line,  and  that  if  the  telescope  be  dipped 
mth  reference  to  a  horizontal  plane,  sufficient  to  conform  to  the 
position  of  the  earth's  axis  at  point  of  observation,  that  the  sun's 
image  can  only  be  seen  in  the  optical  axis  of  telescope  when  tele- 
scope has  been  brought  into  the  plane  of  the  meridian. 

The  advantages  obtained  in  this  solar  transit  are  as  follows: 

The  use  of  only  one  telescope. 

The  use  of  a  large  telescope  for  solar  work. 

Disposing  of  the  usual  declination  arc. 

Eliminatiner  the  maintenance  of  all  adjustments  of  solar 
parts. 

Iso  counterpoising  on  account  of  the  addition  of  solar  parts, 
or  attachments. 

The  writer  is  satisfied  that  solar  work  wherein  the  closest 
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results  possible  are  required,  can  only  be  done  in  the  middle  of 
the  forenoon  or  afternoon.  Close  work  cannot  be  done  and  need 
not  be  attempted  with  any  solar  very  near  noon,  as  at  this  time 
an  error  in  setting  off  the  exact  latitude  or  declination  is  con- 
siderably multiplied  in  the  azimuth.  A  want  of  knowledge  on 
this  point  has  led  many  into  error  and  some  to  doubt  the  efficacy 
of  solar  work  entirely,  under  the  wrong  presumption  that  any 
hour  of  the  day  is  equally  favorable  to  solar  work. 

With  this  instrument  solar  work  in  keeping  with  the  ac- 
curacy of  an  engineer's  transit  can  be  done  if  the  proper  hours 
of  the  day  for  doing  it  are  selected. 

DISCUSSION. 

Mr.  Gilpatrick — How  long  does  it  take  to  make  observa- 
tions? 

Mr.  Davis — ^If  a  person  is  doing  accurate  solar  work,  he 
should  take  more  than  one  observation.  The  first  observation  is 
the  one  that  takes  the  time,  because  that  one  requires  that  you 
get  it  absolutely  perpendicular.  After  that  the  time  is  very 
limited.  The  first  observation  might  take  ten  minutes,  as  you 
have  to  be  very  careful  to  get  the  axis  perpendicular.  After  that 
it  would  perhaps  not  exceed  five  minutes.  After  that  you  can 
take  an  observation  as  quick  as  you  can  wait  for  the  needle  to 
settle. 

Question — The  sun  changes  and  it  might  be  too  large  one 
day  or  two  small  the  next  day. 

Mr.  Davis — I  think  you  could  make  a  better  contact  with 
the  sun  with  the  space  above  the  line  than  by  absolutely  on  the 
line. 

Mr.  Weddal — ^What  are  the  chances  of  this  instrument 
coming  to  where  it  will  lose  some  of  its  usefulness? 

Mr.  Davis — That  condition  is  not  likely  to  come  until  your 
transit  is  worn  out.  It  is  a  fair  presumption  that  with  the  limited 
motion  of  this  telescope  it  will  last  a  great  while. 

Mr.  Strawn — What  is  it  worth? 

Mr.  Davis — It  would  not  cost  any  more  than  any  other  in- 
strument. 
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A  TIMBER  TRESTLE. 

BY  CHA8.   A.  JUDSON,  SAJf DUSKY,  OHIO. 

Mr.  Judson  exhibited  sketch.  This  is  a  trestle  between 
Norwalk  and  Sandusky  on  the  electric  railroad.  The  road  is 
about  eighteen  miles  long  and  was  constructed  by  local  capital. 

In  the  first  place,  they  had  no  use  for  an  engineer  on  the 
line,  except  to  give  the  center  lines  and  grades,  and  occasion- 
ally a  curve  that  they  could  not  master  themselves,  and  one  or 
two  other  things.  The  balance  of  the  work  was  done  by  them- 
selves. 

The  trestle  that  I  show  you  was  designed  by  a  carpenter. 
The  grade  approaching  the  trestle  is  six  per  cent,  at  one  end  and 
seven  per  cent,  at  the  other.  The  highest  point  is  something 
like  sixteen  or  eighteen  feet  high.  The  trestle  is  something  like 
600  or  700  feet  long.  The  posts  are  8x8  inches  and  the  stringers 
3x12  inches.  The  braces  are  about  four  feet  from  the  end  of  the 
posts  and  are  about  4x6  inches,  and  are  placed  into  the  posts 
about  12  feet  from  the  top.  As  we  approach  the  sides  where  the 
posts  are  shorter,  the  distance  is  lessened  and  the  brace  is  much 
shorter,  being  an  average  of  seven  feet.  The  ties  are  6x6  inches, 
of  oak.    The  timber  of  the  trestle  itself  is  white  pine. 

The  cars  they  have  running  over  this  road  are  about  40  feet 
long  over  all.  They  are  vestibuled  cars,  with  double  motors,  and 
weigh  something  like  ten  tons.  By  questioning  the  conductors, 
and  from  observations  that  I  have  made,  they  carry  from  100  to 
125  people  at  one  time  on  those  cars.  The  total  weight  of  a  car 
is  something  like  sixteen  or  seventeen  tons  when  fully  loaded. 
A  span  being  sixteen  feet,  and  the  trucks  eighteen  feet  apart, 
you  will  readily  see,  by  a  simple  calculation,  that  the  stringers, 
being  only  3x12  inches,  and  two  of  them  under  each  rail,  makes 
an  equivalent  of  one  piece  12x12  inches.  That  will  only  sustain 
one-third  of  that  load.  The  wheels  are  only  four  feet  apart  on 
each  truck,  and  figuring  that  as  the  center  load — it  is  nearly  the 
center  load — but  when  you  take  into  account  that  it  is  a  moving 
load,  it  makes  it  practically  correct.     So  that  the  braces  are  ex- 
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pected  and  must  sustain  a  strain  of  900  pounds  to  the  square 
inch. 

DISCUSSION. 

Mr.  Davis — One  of  the  most  serious  objections  is  the  fact 
of  its  having  a  standard  gauge,  and  that  it  can  connect  with  a 
steam  road.  It  may  be  that  it  will  connect  with  a  steam  road 
some  time  and  haul  much  heavier  loads  over  it  than  was  in- 
tended. 

Mr.  Dunn — That  structure  reminds  me  very  much  of 
another  structure  that  I  once  saw  and  of  the  remark  that  was 
made  about  it.  A  man  of  experience  looked  at  it  and  said: 
"This  looks  very  much  to  me  as  if  some  fellow  had  built  it  and 
designed  it  himself." 

Mr.  Layman — I  think  we  ought  to  make  a  move  towards 
the  formulation  of  a  law  for  the  appointment  of  a  proper  railroad 
commission  for  the  State  of  Ohio,  founded  on  the  Massachusetts 
law.  The  law  in  Massachusetts  provides  that  one  member  of  the 
railroad  commission  shall  be  a  civil  engineer  in  good  standing. 
I  thought  it  might  be  a  good  idea  to  refer  this  matter  to  a  com- 
mittee to  report  on  at  our  next  annual  meeting.  I  move  that  a 
committee  of  three  be  appointed  to  report  at  the  next  annual 
meeting,  such  measure  as  in  their  judgment  may  be  expedient 
for  the  passage  of  a  law  pro\dding  for  a  railroad  commission  in 
the  State  of  Ohio,  based  upon  the  Massachusetts  railroad  com- 
mission law. 

Motion  seconded  and  carried. 
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NOTES  ON  A  RECENT  DRAINAGE  DECISION. 

BY  E.  B.  OPDYCKE,  PULASKI,  O. 

The  Supreme  Court  of  Ohio  has  finally  placed  itself  on 
record  as  to  the  limits  of  the  special  taxing  district  and  as  to  the 
correct  principles  for  making  assessments  in  drainage  cases.  The 
decisions  of  the  lower  courts  rendered  in  the  case  of  Blue  et  al.  vs. 
Wentz  et  al.  (from  Wyandotte  county),  were  reversed  by  the 
Supreme  Court  and  the  case  was  remanded  to  them  for  further 
proceedings.  With  less  of  friction  the  Supreme  Court  could 
have  adopted  the  decision  of  the  lower  courts,  but  the  Supreme 
court  was  not  so  averse  to  intellectual  labor  and  careful  investi- 
gation as  to  allow  itself  to  be  carried  along  with  the  current  of 
decisions  which  are  not  in  harmony  with  the  principles  of  law 
and  with  broad  public  policy.  The  very  fact  that  the  decision 
of  the  Supreme  Court  was  adverse  to  that  of  the  lower  courts  on 
a  simple  question  of  right  principle  is  an  earnest  that  the  higher 
court  gave  the  question  a  more  searching  investigation  and  more 
careful  review  than  was  apparent  in  the  decision  made  by  the 
lower  courts.  The  higher  court  drank  deeper  from  the  "Pierian ' 
spring,"  where— 

"Shallow  draughts  intoxicate  the  brain 
And  drinking  largely  sobers  us  again." 

Its  decision  is  eminently  logical  and  just.  It  is  marked  by 
strong  common  sense  and  settles  a  mooted  question.  It  discards, 
once  for  all,  an  erroneous  principle  for  making  special  assess- 
ments in  drainage  cases  upon  which  much  injustice  has  been 
obstinately  or  unwittingly  dealt  out.  Its  logic  is  incisive  and 
irrefutable.  The  conclusions  are  natural  deductions  from  simple 
principles  which  pointed  to  them  by  way  of  implication;  and 
the  decision  likewise  contains  still  more  by  implication  than  it 
expresses,  but  which  some  succeeding  court  connot  consistently 
avoid  developing  when  the  questions  arise  before  it.  Finally, 
the  decision  shows  us  that  when  a  momentous  question  is  brought 
before  the  Supreme  Court  for  solution,  the  court  is  generally  to 
be  found  in  the  line  of  progress.  An  abstract  of  the  decision  is 
this: 
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1.  "Where  the  lands  of  an  owner,  by  reason  of  their  situa- 
tion, are  provided  with  sufficient  natural  drainage,  they  are  not 
liable  for  the  cost  and  expense  of  a  ditch  necessary  for  the  drain- 
age of  other  lands,  simply  for  the  reason  that  the  surface  water 
of  his  lands  naturally  drain  therefrom  to  and  upon  the  lands  re- 
quiring artificial  drainage. 

2.  "A  lower  tenement  is  under  a  natural  servitude  to  a 
higher  one  to  receive  from  it  all  the  surface  water,  accumulating 
from  falling  rains  and  melting  snows,  or  from  natural  springs, 
that  naturally  flows  from  it  to  and  upon  the  lower  one.  This 
advantage  of  the  higher  tenement  is  a  part  of  the  property  of  the 
owner  in  it,  and  he  is  not  indebted  to  the  lower  owner  therefor. 

3.  "In  maldng  an  assessment  on  lands,  benefited  by  arti- 
ficial drainage,  the  extent  of  their  watershed  is  not  the  proper 
rule,  but  the  amount  of  surface  water  for  which  artificial  drain- 
age is  required  to  make  them  cultivable,  and  the  benefits  that  will 
accrue  to  the  lands  from  such  drainage.  However  much  water 
may  fall  on  them  or  arise  from  natural  springs,  if,  by  reason  of 
their  situation,  they  have  adequate  natural  drainage  therefor,  they 
are  not  liable  for  the  cost  of  artificial  drainage  to  other  lands." 


—136— 

REPORT  OF  COMMITTEE  ON  INSTRUMENTS  AND 

EXHIUTS. 

To  the  President  and  Members  of  the  Ohio  Society  of  Sur- 
veyors and  Civtl  Engineers: 

While  the  display  in  this  department  is  not  as  large  as  at 
some  previous  meetings,  the  exhibits  without  exception  are  highly 
meritorious. 

The  display  made  by  L.  M.  Prince,  No.  134  West  Fourth 
street,  Cincinnati,  O.,  consisting  of  engineers'  draughting  tools, 
levels,  transits,  level  rods,  tables,  etc.,  etc.,  was  worthy  of  special 
mention. 

A  fine  Wye  level,  manufactured  by  Ulmer  &  Hoff,  Cleve- 
land, O.,  occupied  a  conspicuous  position  among  the  exhibits; 
the  instrument  shows  evidence  of  superior  worlmianship.  The 
same  firm  also  have  on  hand  a  fine  display  of  steel  tapes  and  reels. 

L.  Dennison,  Columbus,  O.,  exhibited  his  azimeter  instru- 
ment, which  is  worthy  of  the  careful  consideration  of  the  So- 
ciety for  its  meritorious  and  novel  features. 

A  unique  and  ingenious  drafting  table  exhibited  by  the  J. 
G.  Alexander  Manufacturing  company,  Grand  Bapids,  Mich., 
attracted  much  attention  and  admiration. 

The  Murray  Jeraeley  Manufacturing  company,  Dayton,  dis- 
played a  fine  assortment  of  street  names  and  house  numbers. 

The  Alpha  Portland  Cement  company  has  shown  what  can 
be  done  in  the  manufacture  of  curbing  from  Portland  cement. 

The  International  Correspondence  School,  Scranton,  Pa., 
and  the  Engineering  and  Mining  Journal,  distributed  literature 
among  the  members  of  the  Society. 

A  new  solar  transit,  the  invention  of  J.  B.  Davis,  Cleveland, 
and  member  of  the  Soinety,  and  used  by  the  gentleman  to  illus- 
trate a  paper  before  the  Society,  while  not  classed  as  a  part  of 
tlie  exhibits  before  the  Society,  yet  deserves  more  than  a  passing 
notice.  The  unquestioned  improvements  over  other  solar  at- 
tachments cannot  help  but  secure  for  this  instrument  a  front 
place  in  the  ranks  of  the  engineering  profession. 

Tlie  maps,  photograplis  and  blue  prints  exhibited  by  H.  L. 
Weber,  City  Engineer  of  Richmond,  Ind.  were  greatly  admired 
bv  all. 

Other  valuable  papers  and  maps  by  way  of  illustration  were 
exhibited  by  members  of  the  Society,  who  will  pardon  us  if  their 
names  do  not  appear  in  connection  therewith,  as  we  failed  to  learn 
the  names  of  all.  HOMER  C.  WHITE, 

Member  of  the  Committee. 
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SUGGESTIONS  FOR  IMPROVEMENT. 

BY    BENJAMIN    THOMPSON,    GREENSBORO|  N.  C. 

(Secretery  of  the  Society  from  188S  to  1888.) 

Greensboro,  X.  C,  January  29,  1896. 
Mr.  C.  A.  Jiidson,  Secretary  Ohio  Society  Surveyors  and  Civil 

Engineers,  Sandusky,  O. : 

Dear  Sir — You  kind  invitation  to  \ye  present  at  the  annual 
meeting  of  the  Society  to  be  held  in  Dayton,  O.,  at  an  early  date, 
has  been  forwarded  to  me  here.  I  appreciate  it,  as  well  as  your 
complimentary  remarks,  but  regret  that  I  cannot  be  present.  I 
am  now  in  the  employ  of  the  Southern  Railway  company,  and 
my  time  is  almost  wholly  taken  up,  at  least  so  far  as  going  else- 
where than  on  its  lines  is  concerned. 

AVhile  I  am  not  sure  that  I  could  prepare  an  article  that 
would  be  of  interest  to  the  members  of  the  Society,  even  if  I  had 
the  time  now  to  attempt  to  do  so,  yet  I  feel  inclined  to  do  anything 
I  can  to  help  make  the  meetings  interesting,  and  believing  that 
the  suggestion  I  now  make  may  help  out,  I  present  it  for  your 
consideration. 

There  is  much  idle  thought.  There  are  hours  and  days  in 
nearly  every  man's  existence  in  which  the  mind  busies  itself  over 
this  thing,  that  thing,  nothing  in  particular.  It  will  not  be  still 
and  inactive.  Waste  is  the  result,  and  waste  is  abhorrent.  Sys- 
tematic control  of  its  action,  which  any  one  can  acquire,  will  re- 
place this  waste  by  that  which  will  be  of  value. 

With  this  as  a  preliminary,  which  I  think  will  be  admitted. 
I  would  suggest  that  the  younger  members  especially — I  am 
one  of  them — form  themselves  voluntarily  into  classes  of  per- 
haps three  or  four  each,  for  the  individual  and  mutual  con- 
sideration of  some  branch  of  engineering,  from  one  annual  meet- 
ing of  the  Society  to  the  next,  with  the  intention  of  mastering, 
so  far  as  they  may  be  able,  the  principles  and  practice  of  that 
branch.  Having  agreed  upon  what  works  of  reference  each 
shall  examine,  as  their  studies  proceed,  let  each  propound  to  the 
others  of  his  class  (questions  and  problems  to  be  answered  and 
solved,  and  authorities  given.     I^t  the  members,  at  their  con- 
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venience,  meet  during  the  year  for  mutual  consideration  and  dis- 
cussion of  the  subject  of  study,  and  of  any  special  matter  each 
member  of  the  class  mav  have  on  hand.  Let  no  one  be  ashamed 
to  admit  his  ignorance,  but  be  ashamed  to  have  it  continue. 

It  will  take  some  effort  to  do  this,  but  what  of  it?  Is  not 
the  object  to  be  attained  worth;"  of  it?  Will  not  the  mutual  ac- 
quaintance, the  confidence  in  and  respect  for  the  opinions  of  his 
fellows  be  of  value?  Will  not  each  be  more  interested  in  the 
success  of  the  others?  Will  not  each  be  a  better  and  broader- 
minded  man,  as  well  as  better  en<nneer,  and  more  worthv  of  suc- 
cess? Vvill  not  the  annual  meetinsrs  of  the  Societv  be  looked 
forward  to  with  even  more  pleasure  than  at  present? 

It  seems  to  me  that  by  the  encouragement,  and  perhaps  by 
the  direction  and  management,  on  the  part  of  the  Society,  of  a 
system  of  this  kind,  more  or  less  elaborate,  the  influence  of  the 
Society  and  the  worth  of  membership  in  it  may  be  augmented. 
It  becomes  in  a  more  complete  sense  what  it  now  is,  a  practical 
school  of  great  value  and  little  cost. 

Please  remember  me  especially  to  my  old-time  friends. 
Wishing  you  a  successful  meeting,  and  with  kind  regards  for  all> 
I  am  Yours  truly, 

BENJ.  THOMPSON. 
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RESOLUTIONS  ON  THE  DEATH  OF  A.  A.  GRAHAM. 

Notice  of  the  death  of  Mr.  A.  A.  Graham,  honorary  mem- 
ber of  the  Society,  was  received  just  before  the  last  meeting. 
On  motion  a  committee  of  two,  consisting  of  C.  N.  Brown  and 
E.  A.  Kenmiler,  was  appointed  to  prepare  suitable  resolutions. 

The  following  report  was  made  and  unanimously  adopted: 

Dayton,  O.,  February  27,  1896. 
To  the  Ohio  Society  of  Surveyors  and  Civil  Engineers: 

We,  the  committee  to  whom  was  referred  the  matter  of 
appropriate  resolutions  on  the  death  of  A.  A.  Oraham,  an  honor- 
ary member  of  this  Society  from  Columbus,  O.,  and  who  died 
at  Albuquerque,  N.  M.,  on  February  6,  report  as  follows: 

Whereas,  God,  in  His  wisdom,  has  removed  from  us 
our  esteemed  friend  and  fellow-member,  A.  A.  Graham,  causing 
an  irreparable  break  in  our  numbers;  therefore,  be  it 

Resolved,  That  in  the  death  of  our  honored  and  respected 
friend  our  Society  has  lost  an  efficient  and  valuable  member  and 
one  whose  absence  is  greatly  felt  by  all. 

Kesolved,  That  we  tender  our  sincere  regrets  and  sympathy 
to  his  bereaved  family,  relatives  and  friends,  and  that  this  report 
be  spread  upon  the  minutes  of  our  Society  and  a  cop^  be  trans- 
mitted to  his  family  by  the  secretary. 

C.  K  BROWN, 
E.  A.  KEMMLER, 

Committee. 
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T  IS  DESIRED  to  call  the  attention 
u  of  our  members  to  those  who  ad- 
vertise  in  the  pages  of  our  Report.  It 
is  hoped  that  all  members  will  patron- 
ize them  if  in  need  of  anything  in  their 
respective  lines.  Let  them  see  it  pays 
to  advertise  with  us. 

See  that  they  are  promptly  informed 
of  lettings  in  your  vicinity  or  furnished 
with  any  information  at  your  command 
which  may  be  of  service  to  them.  Ad- 
vertisers are  especially  grateful  for  fa- 
vors of  this  kind,  and  which  are  of  so 
little  trouble  to  the  members. 

They  help  our  Society  by  advertis- 
ing with  us,  and  it  is  therefore  only 
just  that  we  should  show  them  favors 
when  possible. 


MEMBERSHIP. 


HONORARY  MEMBERS. 

FriMi,  Ceorsc  H.  Manager  EnEiorrrinB  News,  New  YorV  Cily.  IM  N:ii»u  Si. 

MendenhaU,  T  C,  Pi«.  Worceiur  PolyKchnic  Init..  Worceitcr,  Ma». 

Orion.  Edwaid,  Preleiior  in  Ohio  Sute  UnivEniiy,         Columbui,  Oliio. 

Tlionip»n,  Benj.,  Ciril  Eii(ineer,  Chall>iii)0(a,  Tean. 


ffESTINGHOOSE  WATER  METER. 

Simple  In  Construction. 


Not  Affected  by  Sediment. 

For  Descriptive  Circular 
And  Prices 


Pittsburgh  Meter  Co., 

EAST  PITTSBUBGH,  PA. 


THE  EDDY  VALVE  CO. 

Waterford,  N.  Y. 
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NAMK. 

Abernethy,  C.  F., 
Alkire,  H.  F., 
Amsden,  Lewis  A., 
Arnett  J., 
Atkinson,  J.  \V., 

Bachteil,  Samuel, 
Baker.  Samuel  J., 
Bartholomew,  Geo.  W.,  Jr., 
Bliss,  A.  L  , 
Boalt,  Eugene  £., 
Boggs,  Edward  M., 

Bone,  Frank  A,. 
Bowen,  B.  F., 

Brown.  C.  N., 

Brown,  Fred  W.,  E.  M., 


ACTIVE  MEMBERS. 

BUSINBSS. 

County  Surveyor, 

Deputy  County  Surveyor, 

Surveyor  and  Civil  Engineer, 

Surveyor  and  Civil  Engineer, 

Sup't  of  Roads  and  Ass't  Engineer 
N.  P.  &  O.  R.  R. 

Assistant  U.  S.  Engineer, 

County  Surveyor, 

Treasurer  Buckeye  Cement  Co., 

Surveyor  and  Civil  Engineer, 

Ass't  Eng'r  in  Charge  of  Sewers. 

Prof.   Hydraulic  and  Civil  Engi- 
neering, Univ.  of  Arizona, 

Civil  Engineer  and  Surveyor, 

Surveyor  and  Civil  Engineer, 

Professor  Civil  En^^ineering,  Ohio 
State  University. 

Chemist  and  Secretary  of  Buckeye 
Cement  Co. 


RKSIDBNCK. 

Circleville,  Pickaway  Co. 
Woodlyn,  Pickaway  Co. 
Ashtabula,  Ashtabula  Co. 
London,  Madison  Co. 
Gallon,  Crawford  Co. 

Columbus,  Franklin  Co. 
Cleveland,  Cuyahoga  Co. 
Bellefontaine,  Ohio. 
Northfield,  Summit  Co. 
Cleveland,  Cuyahoga  Co. 
Tucson,  Arizona. 

Lebanon,  Warren  Co. 

Columbus.  Franklin  Co.,  28  East 

State  Street. 
Columbus,  Franklin  Co. 

Bellefontaine,  Logan  Co, 


Union  Water  Meter  Co 

WORCESTER,  MASS.,  U.  S.  A. 


Manufacturer  of  WATER  riETERS  for  all  Kinds  of  Services. 
Also  the  Largest  POSITIVE  Measuring  Water  fleter  in  the  World. 


AUTOMATIC  WATER   PRESSURE 

REGULATORS. 


Circulars  and  Information  on  Application. 
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THE  DEANE  OF  HOLYOKE 


VERTICAL.  CROSS  COMPOUND.  HIGH  DUTY 

PUMPING  ENGINE 

BUILT  BV 

THE  DCANC  STCAft  PUrtP  CO. 

MANUFACTURERS  OF 

WATER  WORKS  ENBINES  AND  PUMPING  MACHINERY 

OF  EVERY  KIND-STEAM  AND  POWER. 


Mcpendcnt  Condensiiij  Ipparatus.    Patent  Automatic  Heceiier. 
....AHESIAS  WELL  EXCISES.... 

TME     OEANE     STEACVI     PUIVIP    CO. 

HOLVOKE,  Mass. 

New  Vohk.  Boston.  PniLAotLBHiA.  Chicago.  St.  LOu 
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ACTiye  MEMBERS-Continued. 


NAMB. 

Brown,  J.  R.  C. 
Brown,  Jay  F., 

Bryan,  R.  A., 
Buck,  John  T., 
Burgess,  C.  H., 

Cellaritts,  F.  J., 

Chapin,  Loomis  E., 
Clark,  J.  H.. 
Connar,  T.  C, 
Cook,  Louis  H., 
Courtright,  John, 

Craig,  Samuel 
Cronley,  J.  C, 
Davis,  John  B., 

Davis,  C.  S  , 


BUSINESS. 

City  Civil  Engineer, 
Surveyor  and  Civil  Engineer 

Civil  Engineer, 

Surveyor  and  Civil  Engineer, 

Civil  Engineer  and  Contractor, 

Assistant  City  Engineer, 

City  Civil  Engineer, 

Civil  Engineer, 

Civil  Engineer, 

Village  Engineer, 

Civil  Engineer  and  Surveyor, 

County  Surveyor  and  Engineer, 

County  Surveyor, 

Civil  Eng'r  and  Land  Surveyor, 


RBSIDBNCB. 

Iron  too,  Lawrence  Co. 

Cleveland,  Cuyahoga  Co.,  306  Cuy- 
ahoga Building. 

Portsmouth,  Scioto  Co. 

Cardington.  Morrow  Co. 

Cleveland.  Cuyahoga  Co.,  8B  Euclid 
Avenue. 

Dayton,  Montgomery  Co.,  Room  8, 
City  Building. 

Canton,  Stark  Co. 
Loudonville,  Ashland  Co. 
Zanesville,  Muskingum  Co, 
Brooklyn  Village,  Cuyahoga  Co. 

Columbus.  Franklin  Co.,  276^  South 
High  Street. 

Wapakoneta,  Auglaize  Co. 

Lima,  Allen  Co. 

Cleveland,  Cuyahoga  Co.,  29  Euclid 
Avenue,  Room  1. 


Chief  Eng.  Massillon  Bridge  Co.,        Toledo,  Lucas  Co. 


0.  H.  Jewell  Filter  Co. 

Cflitracton  for  MDHICIPAL  FILTER  PliMTS  Of  ay  Cawcity. 

MANUFACTURERS  OF 

The  Jewell  Filter 

The  Acknowledged  Standard  of  Mechanical  Filtration. 

Office  and  Tactory.  73-75  W.  dackson  St..  CHICAGO. 


THE  MORRISON-JBWBLL  FILTRATION  CO. 
1310  HAvemeyer  Bulidlnff,  New  York.  26  S.  Fifteenth  St.,  Philadelphia. 

THB  PACIFIC-JBWBLL  FILTER  CO. 
222  Sutter  St..  San  Franctico. 

AINSWORTH  ft  CO..  Johannesburff.  South  Africa 


CORFU 


IM 


IM 


»oi-ior 


10 


Modern  Pumping  MacMnery, 

Idk   WAILK  WORKS.  BOtLER  FEEDlF4a,  HVDItAUUC 
liLEVATORS,  (TINE  PUilPlNQ.  ETC. 


::•;     IM  HiNu   CO.nPANY. 


-uics.  Etc. 


*^    v  '.  ■*».    v'»iil*.>. 
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Dyckerhoff  Portland  Cement 

IS  THE   BEST  PORTLAND  CEMENT   MADE. 

In  view  of  the  firm  hold  which  the  Dyckerhoff  Cement  has  obtained 
in  this  market,  dealers  in  other  brands  of  Cement  are  sparing  no  efforts 
to  persuade  those  interested  in  Portland  Cement,  that  such  and  such  a 
brand,  that  they  have  for  sale,  is  equal  to  the  Dyckerhoff,  or  is  made  near 
the  Dyckerhoff  works. 

Tnis  demonstrates  that  the  quality  of  the  Dyckerhoff  Portland  Ce- 
ment is  considered  even  by  its  competitors  as  the  highest  obtainable,  a 
compliment  fullv  deserved. 

Many  brands  which  may  show  a  hi(xh  tensile  strength  at  a  short 
period,  will  not  stand  the  test  of  time,  and  are  subject  to  contraction 
and  expansion  in  volume  to  the  great  injury  of  the  work  in  which  they 
may  have  been  employed.  This  is  due  to  imperfections  in  their  chemi- 
cal composition  or  manufocture. 

The  Dyckerhoff  Works  produce  not  only  the  strongest,  but  also  the 
safest  and  most  reliable  Portlant  Cement,  unalterable  in  volume,  not 
liable  to  crack,  and  of  a  uniform,  never  varying  quality. 

While  the  price  of  the  rh^ckerhoff,  owing  to  its  more  careful  and 
expensive  manufocture,  is  a  trifle  higher  than  that  of  most  brands,  its 
vastlv  greater  strength  permits  a  very  much  larger  addition  of  sand, 
which  really  makes  it  the  cheapest  and  most  reliable  cement  in  the  market. 

Pamphlet  containing  directions  for  testing  and  for  the  emplovment 
of  Portland  Cement,  together  with  testimonials,  will  be  mailed  free  on 
application. 

E.  THIELE,  '»«.^?H:-.«?^*'  NEW  YORK. 


Union  Akron  Cement  Co. 


SOLE  MANUPACTURBRS  OP  THB 


AKRON  CEMENT 

STAR   BRAND. 


The  Strongest  Natural  Hydraulic  Cement  flanufactured  In  America, 
in  Successful  Use  for  the  past  Fifty  Years. 

CAPACITY  OF  WORKS  2,000  BARRELS  DAILY. 

Office:    141  Erie  Street, 

BUFFALO,  N.  Y. 
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ACTIVE  MEMBERS - 

Contlaaed. 

NAM.. 

BUSWKS. 

■  KICIKCn. 

Diiiaon,  F.  M  . 

Surreyot  and  Civil  Engineer, 

Weti  UanclieilEr.  fieble 

Ci»U  Engineer. 

ColuBbui.  Frtoklin  Co. 

D.Wi.i.Cl.«  E,. 

Counly  Sanev«. 

Pod  Clio  ion.  Oiuoa  Co, 

Dillon,  L.  A., 

City  Civ.1  Engineer. 

H^nulton.  Bailer  Co 

Doyle.  P.  H, 

Civil  Engineer. 

ColuDbu.  FruUin  Co. 

DuDD.Wm., 

Coun.y  Surreygr  nnd  Civil  Eng 

Eg™-.J-T., 

Counly  Surreyor  nnd  Cngincc 

■  ronton,  Lavrence  Co. 

Ey«..Wp..  H. 

Depuiy  County  Surveyor, 

Foi.  He 

-nunS. 

Ga<«.  H«Ty  U 

G»y«,  V 

Vni.C« 

. 

Genith. 

W.  B.. 

Glcutn 

Chnrle. 

S. 

k.  Jno 

L., 

CcHwald 

Robcr 

C. 

eiyCo 

in  Co  .  ISH  N 


HichStn 

ki  and  Cily  Eng'r,         Oberlin,  Lorain  Co. 

>il  Engineer,  Cleveland.  Cuyahogm  Co.Roo 

30)  City  Hall. 
i.CivilEnginetr'g       Graniille.  LkkinfCo. 


SANDUSET  FORTUND  CEHENT  CO., 

SANDUSKY,  OHIO, 

nANUFACTWReiM  OF 

PORTLAND  CEMENT 

Qusranteed  Equal  to  the  Best  Imported  for  5Me  Walks, 

Concrete,  Etc. 

eO.OOO     BARRKI-S     SOI-O     Ot-IRINO    1SOS. 


Unequaled  for  all  purposes  for 
which  Portland  Cement  is  used 
Tests  and  Testimonials  of  Engi- 
neers, and  a  Useful  Pamphlet 
sent  free  on  application. 

BUCREfE  PORTLAND  CEMENT  CO, 

Sl!.ia^>r01tTAIBK,  OHIO. 
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ACTIVE  MEMBERS- Continued. 


Gnm.  John  C, 

Civil  Engineer  and  Surv 

Gyg«,  Geoige  R., 

Cily  Civil  Engineer. 

Hiplon,  J.  A.. 

Civil  Engineer, 

HmI™.  Wffl.  B-. 

Cht.Eng-C,L.&W.R.F 

Eng-Pii...  awheel' 

H«p«.  J.  M.. 

Civil  Engineer, 

Hatveir,  E  E.. 

Su-^eyond  Civil  Eng 

HiK]unt,Ed.inD., 

Civil  and  Mining  Engin 

HiU.  Geocge  H., 

HiU.  H.J, 

County  Surveyoi. 

Ha«<[,  0]i».  H  , 

DepuiT  CouDly  Surveyo 

Ho-e.  C.  S..  Ph  D., 

Prof.   MMh.  and   A..ro 

School  ol  Applied  Sc 

Hu.™.  S»mueL 

Counly  Surveyor, 

Colunbui.  Fnnklin  Co.,  Ktit 

South  High  Street. 
Sudu«k)r,  Erie  Co. 


.„ Qmm  ROMI,  Pblladelphlm.  built  of  "»«vlor* 

Pot-tland  C*m*r^t."     Prkei  and  Puupbtcl  on  '■  American  Port- 
luMl  and  NatBral  nydraulk  Cement"  eent  on  appllcadoa  to  COMMER- 
CIAL WOOD  sad  CEMENT  CO..  Broad  and  flieelnut  Sli..  Phlla. 
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I  F  you  want  a  Lucrative  Business 

PURCHAS6  THE 

RANSOME 
PATENTS 

FOR  COUNTY  OR  STATE 

And  go  into  Concrete  Construction. 

IT  IS  THE  COMING  MATERIAL. 
IT  IS  SUITED  TO  YOUR  TRAINING. 

IT  IS  EASILY  LEARNED. 
IT  REQUIRES  BUT  LITTLE  CAPITAL. 

LOOK    INTO    IT. 

Sftnd  for  Circulars  and  Prices 

RANSOME  &  SMITH  GO. 

758  Monadnock  Block 

CHICAGO. 


Paving  Pitch 


FOR. 


Street  Pavements. 


MANUFACTURED  AND 
FOR  SALE  BY 

Tie  Colttiks  Gas  Co. 


COLUMBUS,   O. 


Correspondence  Solicited. 


RAND  DRILL  COMPANY 

1327  Monadnock  Block, 

CHICAGO,    ILL. 

23  Park  Place,  New  York  City. 

ROCK  DRILLS, 

AIR  COMPRESSORS. 

Mining  flachinery. 


High  or  Low  Pressure 
Air  Cylinders,         =:with 


Compound  Air  and 
Steam  Cylinders 
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ACTIVE  MEMBERS—CoBtlmwd. 


Kiirbii,  Wm.  D.  Miniget  for  H 

Kline,  Robert  E  ,  County  Suivcf 

Kraiue,  Frank  Becsard.  Civil  Engineer 


Larli. 

:  John. 

L>„n, 

.I..E  F., 

Lee.  R    H., 

L<>U. 

,  H-rry  J 

uui.. 

F.  M„ 

:er,  Caluinbu>.FnnklinCb.,t» 

EatI  Long  Sireei. 
:.  Wonbipgton,  Cleveland.  Ubio. 

Dayton,  MontgiintrT  Co 
d  SurKyer^Spe<:»['itl :  Cltreland,  Cuyahoga  Co.. 
I.  eic.  tg»  Sac.  for  Sav  BIdg. 

alley  Railroad,  Cleveland.  Cuyahoga  Co., 

Bt  Wade  Butldinf. 
0,  Cleveland.  Cuyahoga  Co.. 

8M  Logan  Avenue. 
1  County  Surveyor,  Norwalk,  Huron  Co. 

cnerml  Practire,  Cincinnaii,  Hamilton  Co., 

«4W.  Third  Sireel. 
Eait  Central  Railroad.  CarroUion,  Carroll  Co. 
eneral  Practice,  PitKbuigh,  Pa., Timet  Bl'g. 


GEO.  M.  EDDY  &  CO., 


MANUFACTURERS  OF 


MEASURING   TAPES 


PMIIES'  UmTED  STATES  ST«llll«RO  STEEL  TAPES, 

inc-cljthtli  iDCb  »lde.  ir«duMed  ciich  Ten  Feel  at  any 

.,  ._ or  Break.    SUel  Tapea  have  beume  an  IndiipeDaabla 

Article  for  every  5urveyor.  Enrlnecr.  etc.,  whorcver  a  Standard   Meaaure  of  conaid- 
eratric  Lanstli  la  rmulred.     We  dcair*  to  call  attention  to  our  New  Improved 

FLUSH  HANDLE  >iid   METHOD  OF  WINDINfi   FOR  STEEL  TAPES, 

Whkb  la  Unlverolly  Approved.  Send  for  Catalosue. 

346-363  CLASSEN    AVE.,  BROOKLYN,  N.  Y. 
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BUFF    &    BERGER 


Improved  Eniineerini  and  Surveyini  Instruments. 


No.  9  PROVINCE  COURT, 
BOSTON.  MASS. 

They  aim  to  secure  in  their  iostrumeots :  Accnracy  of  division.  Sim- 
plicity in  nanipuiatlon,  Lightness  conblnod  witli  strengtli,  Aclironatic  toie- 
scope  witli  lilgli  power,  Steadiness  ef  Adjnstnents  under  varying  tempera- 
tures, StilTess  to  avoid  any  tremor,  even  in  a  strong  wind,  and  tliorongh 
woriimansliip  in  every  part.  Their  instrumente  are  in  general  use  by  the 
United  States  Government  Engineers,  Geologists  and  Surveyors,  and  the 
range  of  instruments,  as  made  by  them  for  River,  Harbor,  City,  Bridge, 
Tunnel,  Railroad  and  Mining  Engineering,  as  well  as  those  made  for 
Triangulation  or  Topographical  Work  and  Land  Surveying,  etc.,  is 
larger  than  that  of  any  other  firm  in  the  countiy. 

ILLUSTRATED  MANUAL  AND  CATALOGUE  SENT  ON  APPLICATION. 

McBROOM   &  CO., 

D6ALERS  IN 

CM  liiiim'  Smeyors'  is  MM  hmi  li&teri&li. 

STATE  AGENTS  FOR  KEUFFEL  &  ESSER  CO.,  N.  Y. 

391    Bond  Street,   Cleveland,  0. 

FULL  LINB  OP  ARTISTS'  MATERIALS  AND  WHITE  CHINA  FOR  DECORATINO. 


GEO.  N.  SAEGMULLER, 

(Successor  to  FAUTH  ft  CO..  Washlnsrton.  D.  C.} 


MANUFACTURER    OF 


Improved  Engineering  Instruments. 


IMO     P-OR     iME:>A^    CAXAL-OQU 
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ACTIVE  MBnBERS-Contlnued. 


KAMB. 

Mann,  H.  E., 
Marble.  Reuben  R., 
Markley.  PhUip, 
McCafferty,  H.  L., 
McGormley,  Geo.  W., 
McDonald.  H.  W.. 
Merchant,  C.  C, 
Morgan,  Arthur  L., 
Muchlenbeck,  C.  F.  W. 
Myers.  W.  E.. 

Newberry,  Spencer  B., 

Nicholson.  George  B.. 

Niederheiser,  F.  L., 
Opdycke.  E.  B., 
Payne,  John  W., 


BUSINESS. 

City  Cml  Engineer, 

Civil  Engineer, 

County  Surveyor  and  Civil  Engineer, 

County  Surveyor  and  Civil  Engineer, 

With  Massillon  Bridge  Company, 

Sanitary  Engineer, 

Surveyor, 

Ass't  Eng.  M.  of  W.  C.  &  M.  V.  Ry. 

Village  Engineer, 

Professor  of  Civil  Engineering,  Ohio  Nor* 
mal  University. 

Manager  and  Chemist,  Sandusky  Portland 
Cement  Company. 

Chief  Engineer,  Queen  &  Crescent  Route, 

County  Surveyor  and  City  Civil  Engineer, 
Civil  Engineer  and  Surveyor, 
Assistant  City  Civil  Engineer, 


RBSIDBNCB. 

Ashtabula,  Ashtabula  Co. 
Columbus,  Franklin  Co. 
Wooster,  Wayne  Co. 
London,  Madison  Co. 
Toledo,  Lucas  Co. 
Gallon,  Crawford  Co. 
Cleveland,  Cuyahoga  Co. 
Zanesville,  Muskingum  Co. 
South  Brooklyn. 
Ada,  Hardin  Co. 

Sandusky,  Erie  Co. 

Cincinnati, Hamilton  Co.,  N. 
W.  cor.  7th  and  Elm  Sts. 

Ashland,  Ashland  Co. 

Pulaski,  Williams  Co. 

Akron,  Summit  Co. 


ENGINEERS'   SUPPLIES. 

Leveling  Rods,  Range  Poles, 

Tapes,  Reels,         Plumb  Bobs,  etc. 


ULMER   &  HOFF, 

Manufacturen  of  and  Dealen  in 

124  Champlain  St.,  Cleveland,  0. 

Makers  of  J.    B.   DAVIS   SOLAR   TRANSIT.    Agents  for 
LUCAS  TAPES  and  SUPPLIES. 

Special  Atteption  given  to  repairs,  and  Satisfaction  Guaranteed 
at  Reasonable  Prices. 


WRITE    FOR    PARTICULARS. 
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E.  F.  LAYMAN 

Ctt)tl 

engineer 


32  EAST  THIRD  STREET, 


Rooms  it  and  18. 


WATER   SUPPLY. 
SEWERAGE,  DRAINAGE, 

SUBURBAN  IMPROVEMENTS, 
MANUFACTURING  PLANTS. 


Tlie  limi  liimiii  Co. 


ROME,  N.  Y. 


Sanitary  and  Hydraulic  Engineering  a 
Specialty. 

Designs,  Specifications,  Estimates  and 
Reports  for  Water  Works  and  Sew- 
erage. 

Construction  Superintended. 

Correspondence  Solicited. 


CHAS.   W.  KNIGHT, 

CHAS.  C.  HOPKINS.  M.  Am.  Soc.  C.  E.. 

JAMES  W.  KITTRELL, 

Civil  Engineers. 
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ACTIVE  MEMBERS-Contlnaed. 


NAMB. 

Pfoots,  O.  W.. 
Pugh,  A.  G., 

Paul,  Hosea, 

Rock,  S.  F., 
Root,  Chas.  W., 
Russell.  W.  G., 
Scott,  J.  W., 
Seiu.  D.  W. 
Sharon,  William, 
Sheldon,  A.  D., 
Sill,  John  S.. 
Smith,  Edwin  A., 
Snow,  C.  H., 
Snyder,  Frank, 

Spaffbrd,  E.  L., 


BUSINESS. 

Assistant  City  Civil  Engineer, 
Contractor, 

Assistant  Engineer,  Park  Department, 

Editor  "The  Climax," 

Assistant  County  Draftsman, 

County  Surveyor  and  Civil  Engineer, 

Civfl  Engineer  and  County  Surveyor, 

County  Surveyor  and  Civil  Engineer, 

County  Surveyor 

Surveyor  and  Civil  Engineer, 

Surveyor  and  Civil  Engineer, 

Civil  Engineer, 

City  Civil  Engineer, 

Hydraulic  and  Sanitary  Engineer, 

Surveyor  and  Civil  Engineer, 


RBSIDENCB. 

Canton,  Stark  Co.,  Box  110* 

Columbus,  Franklin  Co.,  148 
North  High  Street. 

Cleveland.  Cuyahoga  Co.,  76 
Euclid  Avenue. 

Richmond,  Kentucky. 

Cleveland.  Cuyahoga  Co. 

Russell,  Russell  Co.,  Kan. 

Marion,  Marion  Co. 

Ottawa,  Putnam  Co. 

Springfietd,  Clarke  Co. 

Whittlesey,  Medina  Co. 

Ashtabula,  Ashtabula  Co. 

Norwalk,  Huron  Co. 

Elyria,  Lorain  Co. 

Columbus,  Franklin  County, 
Room  18,  28  E.  State  St 

Bowling  Green,  Wood  Co. 


NORFOLK  CREOSOTINQ 
COMPANY. 

MtOCBSS  DEAD  OIL  OP  COAL  TAR 
Ttluwnlk.  Tdcskoflc  '^  Tralley  Pttla. 


£UMBER  piles  and  railroad  ties  treated,  usingp 
live  or  superheated  steam.  Located  in  the 
centre  of  the  short  leaf  pine  belt,  where  piles 
are  treated  soon  after  being  cut,  thus  preserving 
their  elasticity,  strength  and  liv  qualities.  Deep 
water  and  rail  connection.  One  hundred  foot 
double  rivited  steel  cylinders.  Every  facility  for 
filling  orders  with  dispatch. 


Our  engineer  has  had  fifteen  years'  experience  in 
treating  all  kinds  of  timber,  and  refers  by  permission 
to  the  Norfolk  &  Western  Railroad,  Chesapeake  & 
Ohio  Railway,  and  the  Newport  News  Shipbuilding 
and  Dry  Dock  Company. 


Office,  No.  17  Granby  St. 

NORPOLK.  VAm  U.S.A. 

E.  A.  Bi'BLL,  Pkrs. 
Edmund  Christian,  Gen.  Mgr.  and  Eng. 


OLSEN'S 
Testing  Machines 

Awarded  Medal  of  Merit  at  the  World's  Fair. 


FOR  TESTING 

Iron  Specimens, 

Bridge  Materials, 
Chain,  Cement, 

Wire  Springs,  Etc. 


Hydraulic  Presses, 

Accumulators, 
Gauges  and  Pumps. 


TINIUS  OLSEN  &  CO.,  500  N.  I2tli  St.,  Philadelphia,  Pa. 


STUDE8AKER  BROS.  MFG.  CO. 


Make  a  5PEC1ALTV  of 

Street  Sprinklers 

BCNO.  IND.  and  Oarbage  Wsfons. 

Write  for  Cataloquc  and  Priou  . . . 
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ACTIVE  MEMBERS— Concluded. 


NAME.  BUSINESS. 

Stattelmann,  G.  R.,      Civil  Engineer, 


Stra-wn,  J.  B., 

Strehler,  Alfred, 
Taylor.  George, 
Turner,  F.  M., 
Vance,  Charles  F., 
Vamey,  J.  D., 

Walker.  R.  F.. 
Walker.  B.  H.. 
Weber,  Harry  L., 
Weddell.  John  B., 
White,  Homer  C, 
Wileman,  £.  D., 
Wise.  David  M.. 

Wonders,  Jas.  C, 


Civil  and  Sanitary  Engineer,  Con.  Eng. 
Water  Works  and  Electric  Light. 

Assistant  City  Civil  Engineer, 

County  Surveyor, 

City  Civil  Engineer, 

Civil  Engineer  and  Contractor, 

Civil  Engineer  and  Surveyor, 

Civil  Engineer  and  County  Surveyor, 

Surveyor, 

City  Civil  Engineer, 

Civil  Engineer, 

City  Civil  Engineer, 

Signal  Engineer,  L.  S.  &  M.  S.  Railway, 

Civil  and  Mining  Engineer  and  County 
Surveyor. 

City  Civil  Engineer. 


RESIDENCE. 

Dayton,  Montgomeey   Co.» 
87  Washington  Street. 

Salem,  Columbiana  Co. 

Cleveland,  Cuyahoga  Co. 

Lima,  Allen  Co. 

Dayton,  Montgomery  Co. 

Troy,  Miami  Co. 

Cleveland.    Cuyahoga  Co.. 
53  Public  Square. 

Troy,  Miami  Co. 

Chillicothe.  Ross  Co. 

Richmond,  Indiana. 

Mansfield,  Richland  Co. 

Warren,  Trumbull  Co. 

Toledo,  Lucas  Co. 

Youngstown,  Mahoning  Co. 

Beilefontaine,  Logan  Co. 


Civil    Engineering  Taught    by    Mail. 


THE  CIVIL  ENGINEERING  SCHOLARSHIP  INCLUDES 


Arithmetic,  Applied  Mechanics, 

Algebra,  Machine  Design, 

Oeometry  ft  Trigonometry,    Practical  Astronomy. 

Elementary  Mechanics,  Survejriog, 

Hydromechanics, 

Pneumatics, 

Heat. 


Mechanical  Drawing, 
y  Qraphloal  S 
Strength  of  Materials, 


Land  Surveying, 
Mine  Surveying, 
Mapping, 
Railroad  Location, 


Elementary  Qraphloal  Statics.     Railroad  Construction, 
Strength  of  Materials,  Track  Work, 

Analysis  of  Stresses,  Railroad  Structures, 


Proportioning  the  Material,    Elementary  Chemistry, 

Economic  ueology. 


Details  of  Construction, 
Estimating, 
Steam  Engines, 
Steam  Boilers, 
Locomotives, 


Mineralogy, 
Blowpiping, 
Drainage, 
Sewerage, 


Highways, 

Paving. 

Water  Wheels. 

Hydraulic  flachinery. 

Water  Works, 

Plumbing  and  Drainage, 

aas-Flttlng, 

Principles  of  Heating  A  Ventila'ii, 

Heating  by  Steam. 

Heating  by  Hot  Water, 

Heating  by  Hot  Air. 

Fund.  Principles  of  Electricity, 

Electrical  Measurements, 

Batteries, 

Applied  Electricity, 

Oynamo-Electrlc  Machine  Design 

Power  Transmission. 


SEPARATE  SCHOLARSHIPS  IN 


Municipal  Engineering. 

Bridge  Engineering, 

Railroad  Engineering. 

Hydraulic  Engineering. 

TWENTY-FIVE  TECHNICAL  COURSES.     SATISFACTION  GUARANTEED. 

Send  for  Free  Circnlan  and  Book  of  Testimonials  to 

THE  INTERNATIONAL  CORRESPONDENCE  SCHOOLS, 

Box  988,  Scranton,  Pa. 
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Ohio   State  University 

(THE  HEAD  OF  THE  STATE  SYSTEM  OF  EDUCATION) 

COLUMBUS 


:8IX    OO 


GSElS: 


Agriculture Arts,  Philosophy  and  Science Engineering 

Law Pharmacy Veterinary  riedldne 

THIRTY-THREE  DEPARTMENTS  OF  INSTRUCTION 


AgrlcaKure 

Agrlcaltaral  Chemistry 
Anatomy  and  Physlolofy 


Botany 


Chomlatry 

Civil  Bnginoering 

Drawing 

Domeatic  Sdanoe 

Electrical  Bntineerlng 

Eloctitlon 

Gngllah  Literature 

Geology  and  Paleontolofy 

Qerman  Language  and  Literature 

Oreeic  Language  and  Literature 

Ifletory  and  Political  Science 


Hortlcniture 

Industrial  Arte 

LaUn  Language  and  Literature 

Mathematics 

Mechanical  Engineering 

Military  Science  and  Tactics 

Metallurgy  and  Mineralogy 

MInfaig 


Phlloeophy 

Physics 

Rhetoric 

Romance  Languages  and  Literatures 

Veterinary  Medicine 

Zoology  and  Entomology 


TWENTY-FIVE  COURSES  OF  STUDY 


AgricuKure 

Short  Course  In  Agriculture  (a  years) 

Dairying  (3  months) 

1>omestlc  Science 

Horticulture  and  Forestry 

Architecture 

Arte 

Latin  Course  In  Philosophy 

English  Course  In  Philosophy 

Modem  Language  Course  In  Philosophy 


Mine  Engineering 
Short  Course  in  Mining  (a  years) 
Electrical  Engineering 
Mechanical  Engineering 
Industrial  Arte 


Civil  Engineering 


Short  Course  In  Ceramics  (a 

Pharmacy 

Short  Course  In  Pharmacy  (a 

Veterinary  Medicine  (3  years) 

Preparatory  iledical  Course  (3 

Short  Course  in  Domestic  Science  (a  years) 


) 


Preparatory  to  Law  and  to  Journalism  (a  years) 

THE  ATTENTION  OF  ENOINEEBS  IS  CALLED  TO  THE  UNUSUAL 
FACILITIES  OFFERED  IN  ALL  BRANCHES  OF  ENGINEERING. 
FOR  SPECIAL  INFORMATION  ADDRESS  DEAN  OF  THE  COLLEGE 
ENGINEERING 

TUITION    FREE 

The  only  charges  made  by  the  University  are  an  incidental  fee  of  $t$  a  year,  and 
for  students  who  enter  the  laboratories,  the  usual  charges  for  apparatus  and  auppttos 


CATALOGUES    SENT   ON   APPLICATION 
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ASSOCIATE  MEMBERS. 

NAME.  BUSINBSS.  KB9IDBNCS. 

Beckman.  Louis,  Manufacturer  of  Eng.  and  Surv.  Instru-  Toledo,  Lucas  Co. 

ments. 

Dannhciser,  Jos.  M.,      With  L.  M.  Prince,  Cincinnati,  Hamilton  Co. 

Johnson,  Chas.  L.,  With  Alpha  Portland  Cement  Company,  Chicago,  Illinois. 

Lttcke,  Chas.  £.,  Manager  of  St.  Louis  Branch  Keuffel  &  St.  Louis,  Mo.,  708  Locust 

Esser  Company.  Street. 


WHEN  YOU  ARE  IN  NEED  OP ... . 

SEWER  AND 
CULVERT  PIPE 

Remember  that  the  BEST  QUALITY  of  Ware 
Is  made  In  large  quantities*  by ... . 

EVENS  &  HOWARD 

ST.  LOUIS,  MO. 


We  make  Prompt  Shipment  and  Low  Prices,  and  our  Qoods 
are  Popular  because  they  give  Satisfaction. 
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GOUCHER, 
McADOO  &  CO 


nANUFACTURERS  OP 


Fire  Clay  Sewer 
and  Culvert  Pipe 


Fire  Clay  Stove  Pipe 
Flue  Linings 


FIRE  PROOFING 


....Terra  Cotta,  Etc. 


^ 


Brazil,  Clay  County,  Ind. 


WESTERN  UNION  TELEGRAPH  and  LONG  DISTANCE  TELEPHONE 


UBBRAL  0I500UNT  TO  TMB  TRADB- 
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ENGINEERING  NKWS. 

Estabilttaed  1874.    Pobltohed  Every  Thursday.    Subscription  Price .  $5  a  Year; 

Quotations  from  some  of  the  letters  addressed  to  -^, 

Tme  engineering  news  publishing  CO.. 

Tribune  Building,  New  York. 

I  can  sincerely  say  that  I  consider  Engineering  News  the  best  journal  for  engineers  in  the 
country. 

Pittsburgh,  Pa.  A.  E.  DUCKHAM. 

Do  not  ever  stop  the  paper,  for  I  shall  never  want  to  do  without  it  while  I  am  in  harness. 
Milwaukee.  Wis.  G.  H.  BENZENBERG. 

For  information  upon  engineering  subjects  your  journal  is  invaluable,  and  to  me  without  an 
equal. 

Washington,  D.  C.  S.  THAYER  ABERT. 

Please  place  to  my  credit  the  enclosed  $5.00  for  the  best  engineering  publication  extant.  I 
would  not  exchange  it  for  all  the  others  put  together. 

Salem,  Ohio.  J.  B.  STRAWN. 

Some  members  of  the  profession  may  be  able  to  get  along  without  Engineering  News,  but 
we  could  not  keep  house  without  its  regular  visits. 

Glenwood.  la.  SETH   DEAN. 

I  consider  the  News  indispensable,  being  away  ahead  of  any  other  periodical  of  its  kind  in 
the  country.     Every  engineer  and  contractor  should  have  it. 

Canton,  Ohio.  O.  W.  PFOUTS. 

Engineering  News  is  one  of  our  most  welcome  visitors,  and  seems,  like  good  wine,  to  grow 
better  with  age.  'Ihe  bidders  for  our  little  water  works  plant  were  all,  except  three,  readers  of 
the  News,  and  bid  in  response  to  the  advertisement  you  published  for  us. 

Saltsburg.  Pa.  ROBERT  H.  WILSON. 

Water  works  contract  was  awarded  at  $11,850.  We  received  requests  for  specifications  from 
over  100  different  firms  and  contractors. 

New  Oxford.  Pa.  M.  J.  S.MITH. 

We  received  138  bids  on  our  road  work,  and  the  number  of  inquiries  was  about  the  same. 
We  bad  applications  from  as  far  as  Canada,  from  Illinois,  and  from  Spokane,  Wash. 

Morristown.  N.  J.  J.C.WHITE. 

We  have  concluded  hereafter  always  to  advertise  our  lettings  in  Engineering  News,  as  we 
find  we  have  received  more  bids  from  an  advertisement  in  your  paper  than  any  other  pnblication. 
Chicago,  111.  HILL  &  ENRICHT. 

There  were  36  bids  and  probably  over  75  inquiries  for  the  Gilbertsvillc,  N.  Y.,  water  works  ; 
contract  awarded  at  $11,618.  The  commissioners  are  more  than  pleased  with  the  result.  I 
attiibute  it  largely  to  Engineering  News. 

Norwich.  N.V.  E.  F.  MUSSON. 

We  did  not  advertise  for  bids  (West  Broadway  sewer)  in  any  paper  except  the  News,  and 
had  time  for  but  one  insertion  in  that,  and  yet  I  received  113  applications  for  specifications,  and 
we  received  17  bids,  while  twice  that  number  of  bidders  were  on  the  ground. 

Sterling.  III.  J.  F.  BARRETT. 

« 

We  received  hundreds  of  letters  of  inquiry  tn  reg^ard  to  proposed  water  works,  nearly  all  of 
the  inquirers  stating  that  they  had  seen  the  notice  in  the  News.  Your  paper  certainly  must 
reach  NEARLY  ALL  THE  CONTRACTORS  IN  THE  UNITED  STATES. 

Frankfort.  Ohio.  T.  O.  MILLER. 

We  are  much  pleased  with  the  result  of  our  sewer  advertisement,  and  are  sure  it  saved  the 
city  several  thousaud  dollars.  As  for  paving  proposals,  I  am  satisfied  we  should  have  accom- 
plished nothing  if  we  had  not  advertised  the  work  in  the  Engineering  News. 

Auburn,  N.  Y.  FRANK  B.  IVES. 

The  two  advertisements  in  June,  for  gravel  road  construction  in  Atlantic  County,  N.  T.. 
placed  by  me  in  your  paper,  at  a  cost  of  $38,  saved  the  county  $36,993.47 :  the  successful  bidder 
Being  one  of  your  subscrioers.  and  bidding  this  amount  lower  than  the  lowest  local  biddei 

Magnolia.  N.  J..  J.  J.  ALBERTSON. 

We  received  fifty-two  inquiries  in  reply  to  our  advertisement ;  best  prices  for  paving  we  ever 
received,  and  more  sharp  competition  from  good  men  :  sewer  bids  were  better  than  we  expected, 
and  contract  awarded  at  $9,881;  being  $3,000  less  than  we  expected  ALL  THOSE  WRITING 
STATED  THAT  THEY  HAD  SEEN  THE  NOTICE  IN  THE  NEWS. 

New  Castle.  Pa.  FRANK  TIDBALL. 
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H.  w.  Mcdonald  &  son,  Oaiion,  o. 

. . .  MAN  uFACTun  Efts  or... 

Star  Sewer  ®  Road  Inlets 

CATCH  BASIN  COVERS  AND  OTHER  SEWER  SPECIALTIES. 


I'll 
ffll 

fill 


Up 


:=  ■■si 

■Sa|-s 

iilfi 
mn 


163— 


'(•a 


I) 


iThe 

Cb 

Bridge  Co. 


u 

o 

i 


S 


tu 

> 

a 


* 

cu 


X 

o 
ae: 

tu 

s 


tu 

u 


ae: 
z 

lU 


....YOUNQSTOWN,  OHIO. 


L.  B.  COCHRAN.  President. 

A.  MILLIKEN,  Vice  President. 

J.  P.  KENNEDY,  General  Manaffer. 

P.  H.  SCHMIDT,  5ecreUry  and  Treasurer. 

C.  E.  FOWLER,  Chief  Engineer. 


STEEL  RAILROAD 

AND  HIGHWAY  BRIDGES 


BOOFS,  TURNTABLES  and  VIADUCTS 


BRANCH  OFFICES: 

150  Nassua  Street,  NEW  YORK. 

406  Water  Street.  BALTIMORE,  MD. 

421  Jackson  Building.  NASHVILLE,  TENN. 


Chicago,  III. 

Greenville,  Pa. 


Louisville,  Ky. 
St.  Joseph,  Mo. 


LOUISVILLE 


CEMENT. 


The  uttdersisned  i^  Asent  for  the  following  Works : 
ff  ulme  MillSy Producinsr  Star  Brand 


Mills, 
Queen  City  mils, 
Black  Diamond  Mills  (River), 
Blacic  Diamond  Hills  (Railroad), 
FaIIs  City  Hills,    . 
Silver  Creek  flllls,     . 
Ea^rie  mils. 
Pern   Leaf  Mills, 
Mills, 


L*lon  riills, 


44 


«C 


Diamond 


44 


Anchor 

Acorn 

Eagle 

Fern  Leaf 

Crown 

Lion 


riasons    Choice  nills^   Producing  Hammer  and  Trowel 


United  States  mils. 


Producing  Flag 


These  Works  are  the  Largest  and  best 
equipped   in  the  United  States.  .  Orders 

for  shipment  to  any  part  of  the  country 
will  receive  prompt  attention.  Sales  in 
1892,  2,145,568  barrels. 

Western  Cement  Co., 


247  West  Main  Street, 


L.OUISVII.L.E,    KY. 


W.  &  L.  E.  GURLEY 

TROY.  N.  Y.  U.  S.  A. 

lahocst  MUNUFMCTURcns  in  amchic*  of 


Ciyil  Engineers'  and  Surveyors'  Instruments 


The  engraving  shows  our  improved  Engineers'  Transit  witb  > 
tlctil  Arc,  level  and  gradjenter  with  clamp  and  tangent. 


EIGHTEENTH  ANNUAL  REPORT 

OF   THE 

OHIO  SOCIETY 


SURVEYORS  11° 
CIVIL  ENGINEERS 


BEING    THE 

TRANSACTIONS  OF  THE  SOCIETY 

AT    ITS 

EIGHTEENTH    ANNUAL    MEETING 

HELD    iN 
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OF  THE 
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OF 

SURVEYORS  AND  CIVIL  ENGINEERS 


Meetings  Held  in  the  Y.  M,  C.  A.  Bnllding,  Columbus,  Ohio. 


OUTLINE    OK    PROCEEDINGS. 


fHOfiDRY,  JAflUAHY  18,  1897. 


EVENING  SESSION. 


At  the  appointed  time  the  Society  was  called  to  order  by  the 
Secretary,  who  stated  that  both  the  President  and  Vice  President 
were  absent.  The  Society  then  selected  Mr.  J.  B.  Strawn,  of 
Salem,  as  Chairman. 

The  annual  report  of  the  Secretary  was  presented,  and, 
upon  motion,  was  received  and  ordered  filed. 

The  annual  report  of  the  Treasurer  was  presented,  and  was 
by  motion  referred  to  the  Board  of  Trustees  for  examination. 

On  motion,  the  reading  of  the  report  of  the  Trustees  waa 
passed  and  they  were  given  further  time  in  which  to  submit  it. 

Several  appljioations  for  membership  were,  by  motion,  r^ 
ferred  to  the  Board  of  Trustees. 

Presidemt  Davis,  being  unavoidably  absent,  had  sent  his 
address  to  the  Secretary,  who  now  read  it  to  the  Society. 

After  a  short  discussion  of  some  of  the  points  mentioned  in 
the  address,  the  Society  adjourned. 
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TUESDAY,  JAriUAJRV  19,  1897. 
MORNING  SESSION. 

The  Society' was  called  to  order  by  the  Secretary  and  Mr.  J. 
B.  Strawu  chosen  to  preside  for  all  of  the  remaining  sessions 
of  the  meeting. 

Tlfcc  report  of  the  Committee  on  Civil  Engineering  was  pre- 
sented by  the  Chairman,  Professor  John  L.  Gilpatrick. 

Papers  were  read  and  discussed  as  follows:  ^'The  Work  of 
the  County  Engineer/'  by  J.  C.  Cronley;  "The  Floor  System 
of  Highway  Bridges,"  by  C.  S.  Davis;  "Strict  Integrity  a  Xeees- 
bary  Qualification  for  the  Engineer,"  by  J.  B.  Strawn,  and 
"Some  of  the  Benefits  of  Our  Society,"  by  E.  B.  Opdycke  (read 
by  the  Secretary*,  Mr.  Opdycke  being  absent). 

The  report  of  the  Committee  on  Legislation  was  postponed 
on  account  of  the  absence  of  the  Chairman. 

After  a  discussion  of  the  recommendations  made  in  the 
rej^ort  of  tlie  Secretary  it  was  moved,  seconded  and  carried  "that 
the  dues  for  1897  be  placed  at  three  dollars,  with  an  initiation 
fee  of  two  dollars  for  new  members." 

AFTERNOON  SESSION. 

Papers  were  read  and  discussed  as  follows:  "Section  Lines 
and  County  Boimdaries,"  by  Professor  R.  W.  McFarland;  "The 
Torrens  Law,"  by  Hosea  Paul;  "Re-locating  the  Lost  Comer  of 
Four  Townships  and  Other  Lost  Comers,"  by  G.  S.  Lfinis; 
"Sewage  Disposal,"  by  Ih.  C.  O.  Probst,  secretary  State  Board 
of  Health. 

The  rcj)ort  of  the  Committee  on  Land  Surveying  and  Drain- 
age was  ])resented  by  Mr.  Homer  C.  White,  chairman. 

Mr,  Jonathan  Arnett  was  detained  by  sickness  and  could  not 
K'nd  his  paper  in  time  for  the  meeting,  but  has  sent  it  later  so  that 
it  can  be  published. 

The  following  conmiittee  was  appointed  by  the  chair,  in  the 
al)sciK*e  of  the  Trustees,  to  examine  and  report  upon  the  Treas- 
uivr's  lK)oks  and  the  applications  for  membership,  viz:  C.  A. 
Judscm,  John  L.  Gilpatrick,  G.  S.  Innis. 

Adjourned. 
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EVENING    SESSION. 

Mr.  Haseltine's  paper  was  postponed  until  the  next  session 
and  the  report  of  the  Committee  on  Hydraulic  and  Sanitary  En- 
gineering was  presented  by  Mr.  C.  A.  Judson,  chairman. 

Mr.  H.  L.  Weber^s  paper  on  "Obstacles  Overcome  in  Sewer 
Construction,"  was  read  by  the  Secretary. 

Mr.  W.  C.  Parmley's  paper  on  "Earth  Pressure"  was  read 
by  title  and  ordered  printed,  Mr.  Parmley  not  being  present. 

A  paper  on  "Lateral  Sewers"  was  read  by  Mr.  H.  W.  Mc- 
Donald and  afterwards  discussed. 

The  chairman  of  the  Special  Committee  on  Hailroad  Com- 
mission not  being  present,  the  report  was  passed  and  the  com- 
mittee was  continued  and  ordered  to  report  next  year. 

The  report  of  the  Committee  on  Legislation  was  taken  up, 
read  and  thoroughly  discussed. 

The  chair  appointed  as  Committee  on  Nominations  the  fol- 
lowing members,  viz:  Homer  C.  White,  J.  A.  Hanlon  and  Sam 
Huston. 

Adjourned. 

WBD|<IBSOAy,  JR|<IUAHV  20,  1897. 
MORNING   SESSION. 

Meeting  opened  with  Mr.  Hosea  Paul  iji  the  chair  during 
the  temporary  absence  of  Chairman  Strawn. 

The  report  of  the  Committee  on  Railroad  Construction  and 
Maintenance  was  presented  by  John  A.  Hanlon,  chairman. 

ilr.  Hanlon  also  read  a  paper  on  a  related  subject,  "The 
Topographer  in  Railway  Location." 

A  paper  entitled  "A  Few  Things  English"  was  read  by  Mr. 
E.  D.  Haseltine. 

Mr.  Sam  Huston  read  a  paper  on  "Jefferson  County  Turn- 
pikes,'' which  was  fully  discussed. 

A  paper  on  "The  Street  Pavements  of  Elyria"  was  read  by 
Mr.  C.  H.  Snow,  and  brought  out  a  full  discussion  of  the  sub- 
ject of  street  pavements. 
2 
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The  papers  not  present  for  reading  were  ordered  printed  if 
they  were  sent  to  the  Secretary  in-  time. 

The  committee  appointed  to  examine  the  books  of  the  Treas- 
urer and  to  report  upon  the  applications  for  membership  pre- 
sented their  report,  which  was,  by  motion,  received  and  ordered 
placed  on  file. 

The  following  named  persons,  having  been  recommended  by 
the  above  committee,  were  then  duly  elected  to  membership  by 
ballot,  viz:  John  W.  Stump,  Seymore  Eennick,  Arthur  L. 
Williston,  Mortimer  A.  Munn,  Edward  S.  Ault,  Henry  Maetzel, 
E.  S.  Jackson,  J.  W.  Dowler. 

Mr.  E.  M.  Haseltine,  Secretary  of  the  Ohio  Institute  of 
Mining  Engineers,  was  present  and  extended  a  most  cordial  in- 
vitation to  the  Society  to  attend  and  take  part  in  the  meetings 
of  the  Institute,  to  be  held  in  the  same  room  immediately  after 
our  adjournment,  and  to  accompany  them  on  Friday  on  a  com- 
pKmentary  trip  to  the  coal  mines. 

A  vote  of  thanks  was  given  the  Institute  for  its  very  kind 
invitation  and  quite  a  number  of  the  members  availed  themselves 
of  it. 

AFTERNOON  SESSION. 

Mr.  S.  B.  Newberry  read  a  paper  on  "Standard  Sand  for 
Cement  Testing,"  and  Mr.  George  W.  Bartholomew  read  one  on 
"Cement  Culverts,"  which  were  followed  by  a  general  discus- 
sion of  cement  and  its  uses. 

Mr.  H.  M.  Gates,  chairman  of  the  Committee  on  Instru- 
ments and  Exhibits,  presented  a  report. 

The  Committee  on  Nominations  presented  list  of  officers, 
which  was  duly  elected  by  ballot.  The  list  is  printed  on  page  two 
of  this  report. 

It  was  ordered,  by  motion,  that  the  Legislative  Committee 
prepare  and  report  to  the  Society  at  its  next  meeting  a  draft  of  a 
bill  on  the  matter  of  licensing  surveyors. 

A  vote  of  thanks  was  tendered  the  press  of  Columbus  for  the 
careful  reports  they  have  made  of  the  meetings. 

On  motion  the  eighteenth  annual  meeting  was  declared  ad- 
journed. 
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REPORT  OF  SECRETARY. 

To  the  President  and  Members  of  the  Ohio  Society  of  Sur- 
veyors and  CivU  Engineers: 

Gentlemen — ^I  have  the  honor  of  sabmittdng  the  following 
report  of  the  Secretary: 

The  roll  of  membership  is  made  np  of: 

Honorary  Members 5 

Active  Members 121 

Associate  Members 4 

Of  the  125  members  who  are  expected  to  pay  dues  only  47 
have  paid  up  to  date,  or  only  a  few  over  one-third  of  the  total 
number. 

Of  those  delinquent  20  owe  for  one  year  and  19  owe  for 
two  years,  the  remainder  owing  for  three  or  more  years^ .  Of  those 
only  one  or  two  years  behind  quite  a  number  will  probably  pay 
up  during  the  coming  year,  of  those  farther  behind  there  can  be 
but  little  hope  under  our  present  dues. 

This  brings  me  to  a  matter  that  has  been  considered  very 
carefully  during  the  past  year,  and  about  which  several  of  our 
members  have  been  consulted,  and  that  is  the  amount  of  our 
dues.  During  the  past  five  years  they  have  been  $5.00  per  year, 
and  previous  to  that  time  they  had  been  $3.00  per  year.  It  is 
believed  that  the  present  rate  is  too  high  and  that  this  is  one  of 
the  main  reasons  for  the  withdrawal  and  dropping  of  so  many 
of  our  older  members.  We  all  know  that  times  have  been  verv 
close  for  some  years,  and  that  surveyors  and  engineers  have  felt 
this  with  all  other  kinds  of  business. 

I  would,  therefore,  recommend  that  the  annual  dues  be 
placed  at  the  old  figure  of  $3.00  per  year,  and  that  the  member- 
ship fee  be  made  $2.00.  I  hope  that  these  figures  may  be  still 
further  reduced  in  the  future. 

.  I  would  also  recommend  that  no  allowance  be  made  for  the 
Secretary  and  Treasurer  in  the  way  of  a  salairy. 

Exchanges  have  been  made  as  follows,  and  have  been  or 
soon  wiU  be  distributed  to  the  members: 
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Illinois  Society  of  Engineers  and  Surveyors 1896 

Michigan  Engineers'  Annual 1896 

Engineering  Association  of  the  South Vol.  7 

Association  of  Ontario  Land  Surveyors. ; 189G 

The  Technograph No.  9 

The  Technograph No.*  10 

The  Technic 1896 

Connecticut  Civil  Engineers'  and  Surveyors  Association .  1896 

Indiana  Engineering  Society 1896 

Purdue  Society  of  Civil  Engineering 1896 

A  somewhat  new  plan  of  distributing  our  reports  and  ex- 
changes has  been  used  for  the  past  year,  and  the  Secretary 
would  be  glad  for  an  expression  of  opinion  of  it  by  the  Society 
at  this  meeting.  The  reports  and  exchanges  have  been  sent  out 
one  or  two  at  a  time  by  mail  instead  of  in  one  large  package  by  ex- 
press, the  idea  being  that  a  member  receiving  one  or  two  at  a 
time  will  be  much  more  likely  to  read  them  than  if  he  should  get 
eight  or  teii  at  once,  and  also  he  is  kept  reminded  of  the  existence 
of  the  Society  and  its  objects.  The  new  way  is  somewhat  more 
expensive,  but  it  is  believed  that  the  benefits  warrant  it. 

The  Secretary  could  not  devote  sufficient  time  to  the  Society 
work  to  secure  advertisement©  for  the  report  and  papers  for  this 
meeting,  and  has  been  compelled  to  employ  a  clerk,  at  times,  to 
do  the  correspondence.  In  order  to  secure  the  advertisements 
in  the  report  over  five  hundred  letters  were  written,  and  the  pro- 
gram required  nearly  two  hundred  more.  Letters,  enclosing 
blank  applications,  have  been  written  to  all  county  surveyors 
and  many  city  engineers  inviting  them  to  attend  this  meeting 
and  to  become  members  of  the  Societv. 

The  mailing  of  the  reports  and  this  large  correspondence 
accounts  for  the  large  item  of  postage  in  the  Treasurer's  report. 

The  dues  paid  in  and  the  advertisements  in  the  report  have 
paid  all  bills  against  the  Society  except  one  of  $66.05,  which  is 
the  balance  due  the  printer  on  the  1896  report,  and  which  will 
be  paid  soon  after  this  meeting.  It  is  hoped  that  next  year  may 
see  the  Society  entirely  clear  of  debt. 

Very  respectfully  submitted, 

C.  N.  BROWN,  Secretary. 
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REPORT  OF  treasurer! 

To  the  President  and  Members  of  the  Ohto  Society  of  Sur^ 
veyors  and  Civil  Engineers: 

Gentlemen — I  have  the  honor  of  submitting  the  following 
report  of  the  receipts  and  expenditures  of  the  Society  for  the 
society  year  of  1896,  from  February  21,  1896,  to  January  15, 
1897. 

The  Treasurer  for  1896,  Mr.  C.  A.  Judson,  kindly  closed 
up  the  business  connected  with  the  publication  and  distribution 
of  the  Sixteenth  Annual  Report,  1895,  and  makes  the  following 
statement  of  his  receipts  and  expenditures: 

RECEIPTS. 

Balance  on  hand  as  per  Annual  Report,  Feb.  21, 1896. .  .$110  86 

By  error  In  day  book 9  00 

Sale  of  Annual  Reports 2  50 

Membership  Fees 600 

Due8forl898    5  00 

Dues  for  1894 10  00 

Dues  for  }895 25  00 

Dues  for  1896 37  00 

Advertisements,  Fifteenth  Report 3  00 

Advertisements,  Sixteenth  Report 90  00— $298  36 

EXPENDITURES. 

Printing  Sixteenth  Annual  Report,  on  account $155  00 

Stationery  and  Printing 8  75 

Expressage  on  sending  out  Reports,  etc 26  85 

Boxing  Society  Reports  and  freight  to  C.  N.  Brown  —    22  05 
Allowance  to  Secretary  for  1895 80  00- $292  65 

Cash  turned  over  to  C.  N.  Brown $    5  71 

I^HCHIPTS  AflD  HXPHriDITUS^HS  BY  C.   ft.  BS^01lf|«. 

RECEIPTS. 

Balance  fh>m  C.  A.  Judson . . .' $    5  71 

Sale  of  Reports 17  30 

Membership  Fees 6  00 

Dues,  1894 5  00 

Dues,  1895 20  00 

Dues,  1896 198  00 

Advertisements,  Sixteenth  Report 5  00 

Advertisements,  Seventeenth  Report 212  00~$469  01 
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EXPENDITURES. 

Printing  Seventeenth  Annual  Report,  total  amount — $229  56 

Printing  circulars,  letterheads,  envelopes,  etc 22  12 

Stenographer  Dayton  Meeting 46  00 

Expressage  and  hauling 12  51 

Postage 65  70 

Clericalhelp 48  00 

Office  supplies 2  15— $426  04 


Balance,  cash  on  hand $  42  97 

UNPAID    ACCOUNTS, 

Printing  of  Sixteenth  Beport $  66  05 

ADDITIONAL   RESOURCES. 

From  Advertisements  in  Seventeenth  Annual  Beport $15  50 

Dues— an  uncertain  quantity. 

Beepectfully  submitted, 

C.  H.  BROWN,  Treasurer. 


REPORT  OF  AUDITING  COMMITTEE. 

(In  place  of  Trustees,  who  were  not  present.) 

The  committee  to  whom  was  referred  the  report  of  the 
Treasurer  report  that  they  have  examined  the  books  of  the  Treas- 
urer and  find  footings  correct  and  proper  vouchers  for  money 
paid  out  and  the  balance  reported  agreemg  with  the  balance 
shown  on  the  books. 

The  committee  also  report  recommending  the  following  per- 
sons for  membership  of  this  society,  viz:  J.  W.  Stump,  S. 
Eennick,  A.  L.  Williston,  M.  A.  Munn,  E.  S.  Ault,  H.  Maetzel, 
E.  S.  Jackson,  J.  W.  Dowler. 

Respectfully  submitted, 
G.  S.  INNIS, 
0.  A.  JUDSON, 
J.  L.  GILPATRICK, 

Committee. 
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PRESIDENT'S  ANNUAL  ADDRESS. 

J.  B.  DAVIS,  CLEVELAND. 

Gentlemen  of  the  Ohio  Society  of  Surveyors  and  Civil  Engi- 
neers : 

I  find  at  this  late  hour  that  I  shall  not  be  able  to  meet  with 
jou  at  Oolumbus.  I  leave  the  city  Monday  to  be  absent  the  en- 
tire week  on  a  matter  that  will  admit  of  no  postponement.  I 
regret  this  very  much,  as  it  would  have  been  profitable  as  well 
as  a  pleasure  for  me  to  have  been  with  you. 

As  the  time  before  the  meeting  is  so  limited  it  will  be  im- 
possible for  me  to  prepare  for  you  any  extended  annual  address. 
I  will,  therefore,  touch  briefly  on  only  one  point — that  of  legis- 
lation in  the  direction  of  licensing  land  surveyors.  This  is  a  sub- 
ject  that  has  now  been  before  the  Society  for  some  time  in  various 
forms,  and  efforts  have  been  repeatedly  made  to  secure  such 
legislation,  and  you  well  know  with  what  success.  Without 
going  much  into  detail  as  to  the  probable  causes  of  such  failure, 
I  will  say  that  the  bills  so  far  presented  have  had  on  the  face  of 
them  the  too  apparent  self-interest  of  the  surveyor,  and  while  the 
argument  has  been  used  that  the  bills  were  entirely  for  the  pro- 
tection of  the  public  against  incompetent  surveyors,  our  legis- 
lators and  the  public  have  not  been  able  to  so  read  them.  In  the 
drafting  of  these  bills  the  idea  has  prevailed  that  there  is  only 
one  class  of  surveyors  that  should  be  shut  out  from  practice,  that 
is  the  incompetent  one;  in  our  eager  pursuit  of  this  class  the  dis- 
honest one  has  been  passed  by  and  lost  sight  of. 

If  it  is  desirable  to  exclude  from  practice  the  incompetent 
surveyor  it  is  at  least  equally  important  that  the  dishonest  one, 
who  may  be  competent,  should  be  excluded.  And  right  here  I 
will  ask  the  question,  would  it  not  be  better  instead  of  asking  for 
legislation  to  license  surveyors — which  seems  very  difficult,  if 
not  impossible  to  get — to  ask  for  legislation  that  will  in  a  measure 
fix  the  standard  of  surveys  and  let  the  surveyor's  competency  or 
honesty  be  measured  by  his  ability  and  disposition  to  work  up  to 
such  standard? 
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We  have  had  very  little  legislation  bearing  directly  upon  the 
monumenting  and  recording  of  surveys.  It  is  my  opinion  tiiat 
every  survey  creating  new  land  lines  should  be  recorded  in  the 
public  records,  and  that  such  lines  should  by  statute  be  required 
to  be  suitably  monumented  and  such  monuments  shown  in  the 
survey  record;  further,  some  one  should  be  responsible  for  the 
preservation  of  existing  monuments.  It  often  occurs  that  monu- 
ments carefully  set  in  a  survey  are  ploughed  out  by  road  super- 
visors, or  the  contractors  of  county  commissioners,  sometimes 
through  carelessness,  but  more  often  because  of  th^  having  no 
knowledge  of  what  they  are,  or  where  th^  are. 

I  hope  that  the  matter  of  legislation  will  be  well  and  care- 
fully considered  before  anything  further  is  asked  for  in  this  line. 
If  we  cannot  get  all  that  we  would  wish  for,  let  us  take  what  we 
can  get  as  a  starter. 

I  again  wish  to  express  my  disappointment  in  not  being 
able  to  be  with  you,  and  hope  you  will  all  feel,  when  the  meeting 
is  over,  that  it  has  been  a  pleasant  and  profitable  one. 


REPORT  OF  COMMITTEE  ON  GENERAL  ENGINEERING. 

J.  li.  OILPATRICK,  GRANVILLE. 

If  your  committee  should  presume  to  give  even  a  brief  sum- 
mary of  the  notable  engineering  enterprises  which  have  been 
undertaken,  or  completed  during  the  year  1896,  we  might  be 
chargeable  with  the  profitless  business  of  "carrying  coals  to  New 
Castle."  Perhaps,  the  most  notable  engineering  projects  which 
have  been  c^ried  on  during  the  year,  in  this  country,  are  the 
Chicago  drainage  canal,  the  utilizing  in  larger  measure  the 
Niagara  Falls  water  power,  and  the  new  water  supply  reservoir 
for  the  city  of  Boston,  The  disturbed  condition  of  business  has 
restrained  men  from  embarking  in  any  enterprises  which  were 
not  either  matters  of  necessity  or  of  assured  financial  success. 
Wliile  the  year  has  been  one  of  general  and  almost  universal  de- 
pression, it  has  not  been  without  good  results.  From  sheer  ne- 
cessity the  people  have  ]3een  compelled  to  call  a  halt  upon  the 
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reckless  undertakings  of  many  public  benefactors  so  called.  It 
is  confidently  believed  that  the  year  just  closed  will  mark  the  be- 
ginning of  a  long  period  of  wide-spread  but  gradual  prosperity. 
Men  have  been  forced  to  get  their  bearings,  or  in  terms  more  ex- 
pressive  than  elegant,  to  determine  where  they  are  "at."  And 
this,  not  only  in  relation  to  money  and  investments,  but  as  well  in 
relation  to  all  public  duties  and  public  improvements  which 
should  contribute  to  the  well-being  of  society  in  general  and  to 
the  good  of  the  individual  in  particular. 

Up  to  the  present  time  our  people  have  been  restricted  in  the 
forms  and  character  of  their  improvement  by  lade  of  means  in 
part  and  in  part  by  the  selfish  and  imjust  desire  to  get  much  for 
little  or  something  for  notlung.  As  a  consequence  of  such  causes 
oiu*  public  highways  are  abominable  for  travel  and  an  offense  to 
good  taste;  our  railways  are  only  tolerable;  our  bridges  in  many 
cases  have  been  death-traps;  our  dwelling  houses  in  town  and 
country  are  lacking  in  durability,  convenience  and  beauty;  our 
farming  has  been  crude;  our  viUages  and  smaller  cities  and  many 
of  our  larger  cities  are  either  absolutely  destitute  of  any  adequate 
system  of  drainage,  or  are  only  moderately  supplied.  And  yet 
in  this  country  can  be  found  a  higher  grade  of  knowledge  and 
ability  in  every  line  of  industry  than  obtains  in  any  other  country 
in  the  world.  We  make  more  machineiy  and  better  and  more 
varied  in  its  application  than  any  other  country;  our  natural  re- 
sources are  second  to  those  of  no  other  country. 

It  is  hoped  that  we  have  arrived  at  a  stage  of  development 
in  this  country  whence  better  things  shall  obtain. 

The  wheelmen  are  claimorous  for  better  roads.  But  if  the 
roads  meet  with  any  substantial  improvement  it  will  come  as  a 
result  of  some  comprehensive  and  intelligent  plan  as  to  grade, 
construction  and  repairs.  The  money  now  expended  must  be 
expended  under  wiser  and  more  careful  supervision.  Additional 
revenue  for  road  purposes  could  be  secured  if  our  laws  were 
amended  so  as  to  arrest  every  tramp  who  is  now  terrorizing 
country  and  town  and  compel  him  to  pay  in  labor  upon  the  public 
works  for  every  meal  of  victuals  and  every  night's  lodging  given 
him.    As  to  jthe  plan  for  road  improvement,  the  engineers  of  this 
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state  can  submit  a  judicious  one,  the  public  knows  that  we  can^ 
and  will  hold  us  responsible  if  we  neglect  our  duty. 

For  some  time  our  large  cities  have  been  struggling  with 
the  problem  of  sewage  disposal.  Under  the  laws  of  our  common- 
wealth the  State  Board  of  Health  is  refusing,  and  none  too  soon,, 
to  permit  the  village  and  smaller  city  to  continue  to  pollute  with 
their  waste  the  smaller  water  courses. 

Diphtheria  and  the  whole  train  of  what  are  known  as  "filth 
diseases,"  which  have  been  so  widespread  during  the  last  six 
months  find  rich  fields  for  conquest  in  those  regions  where  good 
drainage  is  imknown  or  neglected.  It  is  the  high  privilege  of  the 
engineer  to  cooperate  with  the  physician  in  an  effort  to  solve 
the  drainage  problem  for  our  villages  and  smaller  cities.  There 
is  no  branch  of  engineering  which  ought  to  be  in  so  great  demand 
today.  There  is  no  branch  fraught  with  such  beneficent  results^ 
to  the  people  at  large;  no  branch  which  would  give  employment 
to  so  large  a  number  of  idle  engineers  as  that  of  sanitary  en- 
gineering. 

Every  engineer  in  the  proper  sense  of  the  term  is  a  promoter 
of  the  enterprise  in  which  he  engages.  If  he  proposes  the  con- 
struction of  a  system  of  water  works  he  labors  to  educate  the  pe*)- 
ple  to  appreciate  the  value  and  convenience  of  a  good  water  sup- 
ply. As  a  sanitary  engineer,  he  cannot  serve  his  generation  to 
better  purpose  than  by  helping  to  educate  the  people  to  appreciate 
the  advantages  of  good  drainage,  and  to  the  building  of  such  a 
system  as  will  meet  the  wants  of  a  given  commimity.  There  are 
in  this  state  and  in  every  state  many  villages  and  small  cities 
in  sore  need  of  a  drainage  system,  but  they  are  poorly  able  to 
build  even  a  "separate"  sewer  system  and  still  less  able  to  build 
an  old  time  "combined"  system.  It  may  be  that  the  state  will 
have  to  come  to  the  rescue  of  such  conmiunities  and  aid  in  the 
construction  of  such  works,  just  as  Massachusetts  has  done  for 
the  city  of  Boston  in  the  matter  of  its  new  water  supply.  If  such 
a  step  should  be  taken  by  the  state,  some  additional  legislation 
will  be  necessary,  and  it  may  not  be  too  early  for  this  Society 
to  consider  what  enactments  should  be  made. 

The  irrigation  of  the  arid  lands  of  the  West  ie  a  question  of 
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inteireet.  Though  much  has  been  accomplished  in  the  line  of 
demonstrating  the  effectivenese  of  irrigation,  still,  problems  in- 
volving large  investments  and  efiPecting  areas  estimated  by 
millions  of  acres  await  a  practical  solution  by  engineer  and  cap- 
italist. On  a  smaller  scale,  but  not  less  important  is  the  matter 
of  irrigation  to  the  market  gardenia  and  to  the  grower  of  small 
fruits  within  our  own  borders.  The  ill  effects  of  a  rainy  season, 
in  very  large  degree  can  be  counteracted  by  thorough  tiling,  but 
the  blight  of  a  dry  season  can  only  be  met  by  irrigation.  What 
can  we  suggest,  What  can  we  do  to  alleviate  this  imnatural  suffer- 
ing of  nature? 

At  the  risk  of  trespassing  on  the  dominion  of  another  com- 
mittee, we  wiU  conclude  this  report  by  raising  a  few  queries  con- 
cerning the  coimty  surveyor:  Are  there  any  sufficient  and  easily 
available  official  records  being  kept  of  the  surveys  made  by 
county  surveyors?  Are  these  records  in  any  respect  uniform 
over  the  state?  If  not,  then  what  steps  ought  to  be  taken  to  se- 
cure unif orarity,  in  the  descriptive  records,  in  the  plats  of  sur- 
veys, in  the  indexing  of  both  records  and  plats,  and  in  the  monu- 
ments for  marking  comers?  Also,  what  can  be  done  to  secure 
remuneration  for  making  the  official  record  and  plat? 

It  is  well  known  that  the  old  land  marks,  such  as  witness 
trees,  line  trees,  and  in  many  cases  the  comer  stones,  are  olh; 
Hterated;  the  public  highways  are  encroached  upon  by  the 
abutting  land  owners;  the  line  of  the  highway  itself  is  changed 
without  authority,  or  even  notice.  The  absence  of  suitable  marks 
for  lines  and  comers  is  the  prolific  source  of  neighborhood  quarrels 
and  needless  litigation.  That  improvement  on  these  lines  is 
needed  goes  without  saying.  But  if  there  is  to  be  any  improve- 
ment, it  must  emanate  from  the  county  sfurveyors  themselves. 

DISCUSSION. 

Chairman  Strawn:  There  is  time  allotted  for  discussing 
each  paper  as  it  is  presented,  and  this  is  now  open  for  your  further 
consideration. 

Mr.McKay :  I  think  there  is  much  in  that  paper  worthy  of 
discussion.     The  latter  part  of  the  paper  in  regard  to  county 
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records,  I  think,  ought  to  be  discussed  by  this  Society,  if  there  are 
any  county  surveyors  in  the  room.  I  occupy  that  position  in 
Greenie  county,  and  will  say  that  I  have  been  attempting  to  keep 
a  complete  record  of  all  the  work  done  by  myself  or  assistants, 
and  have  made  an  effort  to  have  all  other  surveyors  furnish  a 
record  of  their  work  to  us,  but  I  have  only  partially  succeeded. 
My  plan  of  making  a  record  is  to  make  a  plat  that  would  show  a 
complete  outline  or  sketch  of  the  work,  with  some  times  a  few 
lines  outside  necessary  to  make  the  proper  connections;  luid  index 
by  townships,  by  sections,  township  and  range,  or  military  sur- 
vey, whichever  it  may  be,  so  as  to  definitely  indicate  the  land. 

One  other  point  of  the  paper  of  which  I  wish  to  speak  is  the 
improvement  of  our  highways.  That,  I  think,  could  be  discussed 
by  this  Society  to  advanliage.  In  our  county  we  have  been  making 
some  improvements,  but  during  the  last  two  or  three  years,  it  has 
been  mainly  in  the  improvement  of  the  grades  of  our  highways, 
main  lines  of  road.  In  many  cases  we  found  it  cheaper  to  go 
around  a  steep  hill  than  to  cut  it  down  to  a  reasonable  grade. 
We  have  been  trying  to  get  a  grade  of  five  feet  to  the  hundred 
as  a  maximum^  but  some  times  have  to  exceed  that  a  little. 
I  find  that  it  is  work  that  takes  well  with  the  people.  If 
once  introduced  into  a  township  and  one  or  two  improvements 
made,  there  is  a  clamor  for  more.  In  these  hard  times  the  work 
is  being  done  very  cheap,  and  is  one  of  the  means  of  furnishing 
labor  to  the  unemployed. 

J.  C.  Cromley,  lima:  There  is  one  question  in  that  report 
that  I  can  see  the  solution  of.  The  laws  of  Ohio  require  what  we 
call  real  estate  appraisers  every  ten  years  to  place  a  value  on  all 
real  estate  in  the  state,  and  these  appraisers  make  a  map  of  all  the 
subdivisions,  all  lots,  etc.,  in  the  state.  These  maps  go  into  the 
county  auditor's  office  and  become  a  part  of  his  records.  These 
appraisers'  maps  and  descriptions  are  full  of  mistakes,  and  until 
this  duty  devolves  upon  engineers,  there  vrill  be  the  same  diffi- 
culty. My  idea  ia  that  the  laws  of  the  State  of  Ohio  ought  to 
specify  what  kinds  of  work  should  be  done  by  a  competent  civil 
engineer,  and  should  determine  how  we  are  to  know  a  competent 
civil  engineer.    They  ought  to  pass  an  examination,  the  same  as 
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a  physician,  a  school  teacher  or  a  lawyer.  There  ought  to  be 
some  standard  by  which  we  could  judge  of  the  quality,  and  then 
when  an  engineer  passes  the  examination,  he  ought  to  be  per- 
mitted to  do  a  great  many  things  that  axe  now  done  by  some  one 
eke.  That  is  one  way  of  obviating  those  mistakes,  and  it  is  the 
only  way  to  secure  uniformity  of  deecriptionfi.  In  the  county  of 
Allen,  where  it  is  congressional  lands,  and  every  section  is  sup- 
posed to  be  square  and  the  surveying  very  simple,  even  there 
mistakes  are  made  because  the  descriptions  are  furnished  by  the 
land  appraisers. 

Ct.  S.  Innis:  On  the  subject  of  marking  lines,  I  think  we 
ought  to  be  more  particular  in  doing  this,  and  I  think  it  would  be 
an  advantage  to  the  people  for  whom  we  work  to  have  substan- 
tial comers  put  in.  First  be  sure  you  are  right,  but  when  you 
are  right,  mark  the  place  so  it  can  be  f  oimd  and  no  mistake  about 
it  when  it  is  found.  Put  in  a  good  permanent  stone  and  mark  it 
in  some  way,  and  describe  it  in  your  notes.  Then  the  legislature 
ought  to  prevent  any  one  from  writing  deeds  unless  he  knows 
what  he  is  doing.  Take  a  man  and  elect  him  justice  of  the  peace, 
and  he  knows  nothing  about  the  descripti6nsof  land,  and  the 
next  day  he  thinks  he  knows  how  to  write  a  deed.  You  will  find 
deeds  where  the  lines  have  been  swapj)ed.  In  such  a  case  you 
have  just  to  find  the  old  lines,  and  if  you  find  from  them  that  they 
have  been  swapped,  just  swap  them  back  again.  It  is  better  to 
take  the  pains  to  do  that  to  keep  the  people  out  of  lawsuits,  I 
think  surveyors  ought  always  to  try  to  make  peace  between  land- 
owners, rather  than  to  stir  up  strife. 
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THE  WORK  OF  THE  COUNTY  ENGINEER. 

J.  O.  CRONIiEY,  LIMA. 

The  county  engineer,  like  a  county  physician,  is  a  person 
who  from  necessity  has  a  general  knowledge  of  a  good  many  sub- 
jects, and  yet,  can  claim  no  special  attainments  in  any  of  the 
many  subjects  with  which  the  civil  engineer  has  to  deal.  He  has 
the  general  public  to  serve  and  please,  and  must  therefore  ac- 
commodate himself  to  a  variety  of  circumstances  and  to  any 
emergency  that  may  arise.  Thus,  from  the  nature  of  his  sur- 
roundings as  well  as  his  relations  to  society,  he  becomes  a  diplomat 
or  politician.  Hence  in  many  coimties  of  the  state  the  county 
engineer  is  selected,  not  with  reference  to  his  qualifications  or 
abilities  to  discharge  the  duties  of  his  office,  but  because  he  be- 
longs to  the  dominant  political  party.  We  believe  the  interests 
of  the  general  public  would  be  better  served,  the  duties  of  thi:J 
position  more  easily  discharged,  the  remimeration  of  the  office 
better,  if  the  offices  of  county  engineer  and  city  civil  engineer 
were  taken  out  of  politics,  and  appointments  made  to  these  offices 
along  the  line  of  civil  service  competitive  examinations.  As  it  is, 
the  first  duty  of  the  county  engineer  is  to  pay  his  political  obliga- 
tions and  allegiance  to  the  party  that  elected  him,  and  afterwards 
look  after  the  business  of  the  office.  In  several  counties  of  the 
State  of  Ohio  the  duties  of  the  coimty  engineer  are  so  limited  that 
the  only  thing  he  has  to  do  is  to  fill  his  office  and  look  wise,  while 
his  remuneration  is  so  small  that  it  would  not  pay  his  board  bill 
at  second-class  hotel;  however,  in  other  parts  of  the  state,  and 
especially  the  northwest,  where  a  great  amount  of  drainage  con- 
struction is  made  every  year,  the  county  engineer  receives  a 
very  fair  salary.  The  county  engineer  often  labors  under  very 
great  disadvantages,  owing  to  the  fact  that  the  county  com- 
missioners in  many  counties  of  the  state  do  a  large  amount  of 
work  that  ought  to  be  done  by  a  competent  civil  engineer.  This 
is  not  only  an  injustice  to  the  county  engineer,  but  to  the  general 
public  as  well.  The  evil,  however,  can  only  be  remedied  by 
legislation  which  shall  specify  what  kinds  of  work  shall  be  done 
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by  a  competent  civil  engineer.  Boad  construction,  drainage 
construction,  bridge  building  and  land  surveying  are  the  kinds 
of  work  which  the  county  engineer  is  usually  expected  to  do. 
To  us,  however,  the  subject,  "road  construction,"  is  of  far  greater 
importance  than  any  other  engineering  topic  herein  mentioned 
or  likely  to  be  discussed  by  this  Association  of  SiUTveyors  and 
Civil  Engineers.  Nothing  adds  more  to  the  comfort,  convenience 
or  prosperity  of  a  state  than  a  system  of  good  roads.  Not  a 
single  mile  of  road  ought  to  be  built  in  any  county  in  the  state, 
except  after  the  plans,  specifications  and  profile,  and  under  the 
supervision  of  a  competent  civil  engineer.  Most  of  the  evil  effects 
which  we  experience  as  the  result  of  bad  common  roads,  are  the 
necessary  consequences  of  our  bad  system  of  road  management, 
which  are  derived  from  our  antiquated  legislation  on  that  subject. 
The  firet  step  necessary  in  the  construction  of  a  road  i?  to  provide 
for  complete  drainage  of  both  surface  and  subsoil.  To  do  this 
it  is  necessary  to  construct  both  side  ditches  and  sub-drains.  The 
cross  section  of  the  surfacing  material  (preferably  crushed  stone) 
should  show  a  crown  of  about  three  per  cent,  of  the  width  of  the 
pike.  The  width  of  the  gravel  or  macadam  should  be  not  less 
than  fifteen  feet  with  a  center  depth  of  fifteen  inches.  Boll  the 
same  with  a  six  ton  roller  and  the  work  is  complete.  In  our  own 
county  of  Allen,  we  began  piking  in  1870  and  have  at  the  present 
time  510  miles  of  pike,  of  which  66  per  cent,  is  macadam  and  the 
remainder  gravel.  Our  roadways  are  forty  feet  wide,  with  a  sub- 
grade  twenty-four  feet  wide,  on  which  the  gravel  or  crushed  stone 
is  pieced  ten  feet  wide  and  ten  inches  deep.  There  is  not  a  mile 
of  pike  in  the  county  made  after  the  plans  and  specifications  of 
the  county  engineer  or  any  other  civil  engineer.  When  the  com- 
missioners decide  to  pike  a  piece  of  road,  they  send  the  county 
surveyor  out,  who  runs  the  center  line  of  the  road  and  drives  four 
sets  of  stakes,  measures  up  the  work  when  the  contract  is  finished, 
and  his  services  on  that  road  are  ended.  The  average  cost  of  our 
macadam  roads  is  $2,000  per  mile,  while  the  gravel  roads  cost 
about  $800  per  mile. 
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DITCHING. 

Ditching  is  the  most  remunerative  as  well  as  the  most  per- 
plexing work  a  coun/ty  engineer  has  to  do.  In  making  up  his  ap- 
portionment  sheet  for  the  day  of  "ditch  hearing,"  his  judgment 
and  skill  is  often  taxed  to  the  very  utmost,  while  his  patience  on 
the  day  of  hearing  becomes  completely  exhausted.  Only  those, 
however,  who  have  had  experience  in  this  line  of  work  can  fully 
appreciate  the  engineer's  perplexity  and  distress  during  a  ditch 
hearing.  In  connection  with  the  subject  of  ditching  we  wi^h  to 
call  attention  to  one  piece  of  work  that  was  done  by  the  city  of 
Lima  last  year,  which  may  interest  some  of  the  members  of  this 
Association.  Lima  is  situated  on  what  is  known  as  the  Ottawa 
river,  a  stream  quite  tortuous  in  its  course,  with  a  rock  bed,  full 
of  pools,  sand  bars  and  other  obstnictionsw  On  the  east  of  Lima 
are  the  Lima  paper  mills,  discharging  their  refuse  into  the 
Ottawa  river.  On  the  west  the  Solar  refinery  emptying  its  refuse 
into  the  Ottawa  river.  In  the  center  is  the  city,  discharging  it:* 
sewerage  into  the  river.  The  consequences  were  when  the  river 
was  low,  these  discharges  settled  in  the  pools,  producing  a  stench 
almost  unbearable.  During  the  dry  season  of  '95,  the  smell  be- 
came so  terrific  that  the  people  who  lived  adjacent  to  the  river 
made  urgent  demand  upon  the  council  for  relief.  A  great  many 
means  and  measures  were  discussed  for  the  removal  of  the 
nuisance.  Some  advised  one  thing,  some  another.  Some  said 
build  a  large  sewer  and  carry  the  sewage  out  of  the  city.  Others 
said  build  a  precipitating  plant;  and  still  others  said  the  paper 
mills  ought  to  be  removed.  All  agreed  that  the  city  ought  to  do 
something,  yet  no  two  agreed  as  to  what  remedy  should  be  pro- 
posed. At  last  the  council  petitioned  the  county  commissioners 
to  ditch  the  river  and  the  problem  was  solved.  A  channel  eight 
feet  wide  and  averaging  three  and  a  half  feet  deep  was  blasted  in 
the  center  of  the  river  bed ;  all  pools  were  filled  and  sand  bars  re- 
moved. This  simple  and  inexpensive  improvement  has  furnished 
complete  relief  from  the  vile  odors  and  stenches  which  have  so 
long  been  a  menace  to  the  health  of  the  city  as  well  as  an  unbear- 
able nuisance.    Xow  the  banks  of  the  Ottawa  river  have  as  pure 
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atmosphere  as  any  other  part  of  the  city,  and  no  longer  is  the 
vicinity  dotted  with  placards  of  scarlet  fever  and  diphtheria. 

BRIDGE  BUILDING. 

Bridge  building,  the  next  subject  to  which  I  ask  the  atten- 
tion  of  this  As^iDciation,  is  a  branch  of  civil  engineering  not  gen- 
erally understood  by  county  engineers;  neither  is  it  necessary  that 
he  possess  a  technical  knowledge  of  this  branch  of  engineering,  if 
he  is  able  to  make  a  genral  plan  and  set  of  specifications,  compute 
the  strain  on  the  different  members  of  the  bridge,  it  is  all  the 
duties  of  the  oflBce  require  of  hun,  or  that  is  necessary  as  to  the 
superstructure.  As  to  the  masonry,  however,  he  should  be  able 
to  make  a  complete  set  of  speoifications  and  drawings,  showing 
the  length  of  abutments,  face,  angles,  height  of  wall,  batter, 
base,  bridge  seat,  width  of  tridge,  length  of  bridge,  Hnd  of  stone, 
size,  joints,  mortar,  pointings,  coping,  excavation,  back  filling, 
kind  of  masonry,  etc.  The  following  figures,  taken  from  actual 
experience,  will  perhaps  better  illustrate  my  ideas  of  this  subject 
than  the  paper  itself:. 
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High  truss,  7  panels,  through  spau,  single  cancellation. 

CHORD  strains: 

BC  and  cd=(abt.  BeactionX^l' one  panel  loadXl)H-h. 

CD,  DE  and  de=(abt.  Reaction X31— one  panel  loadX21— one  panel 
loadXl)-i-h. 

ab  and  bc=-abt.  BeaetionXl-^h. 

Ba=(64-6+4+3-f2+l)  f  L.   L.   on    panelXDiag.-5-h-f D.  L.  on  3 

panel8Xl>iag--^b. 

Bb=one  panel  load. 

Bc=(5-t-4  f  3+2-f  1)  I  L.  L.  on  panelXDiag.-^h-f  D.  L.  on  2  panelsX 
Diag.-4-h. 

Cc=(4-f3+24-l)  ^  L.  L.  on  panel -|-D.  L.  on  one  panel. 

Cd=4(-h3f  24-1)  I  L.  L.  on  panelXDiag.^h-j-D.  L.  on  panelXl>iag. 

-i-h. 

Dd=(3-h2-hl)  t  L.  L.  on  panel. 
3 
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LAND    SURVEYING. 

Land  surveying  is  so  extended  in  its  application  that  it  ap- 
plies in  its  various  forms  to  an  almost  infinite  variety  of  problems 
and  l^al  questions.  We  will  not  ask  the  attention  of  this  Asso- 
ciation, however,  beyond  the  consideration  of  two  problems. 
The  surveys  of  the  public  land  of  the  United  States  have  been 
made  from  reference  lines  called  the  principal  meridian  and  its 
base  line.  From  these  lines,  guide  meridians  and  standard  paral- 
lels are  run,  north  and  south  from  the  base  line  and  east  and  west 
from  the  principal  meridian,  twenty-four  miles  in  each  direction. 
Erom  each  township  comer  on  any  standard  parallel  auxiliaiy 
meridians  are  run  north  to  the  next  standard  parallel.  Since 
these  meridians  converge  somewhat  toward  the  principal  merid- 
ian, they  will  not  be  six  miles  apart  when  they  reach  the  next 
standard  parallel.  The  convergence  of  the  meridians  is  in  angu- 
lar amount,  C=  m  sine  ^  (L — L');  where  m=  difference  of 
longitude  and  L  and  L'  are  latitudes  of  the  two  positions. 
The  convergence  of  two  township  lines  six  oniles  apart,  from  one 
correction  line  to  another  twenty-four  miles  apart,  in  latitude 
40°,  is  C=  24x80xsine  C.  C=  6-53  sine  40°.  Natural  sine 
40°  =  .64279.  .64279X  rh  =  .0726°  —  4.36.  .00029x 
4.36  =  .0012644.  .0012644x1920  =  2.42  chains.  Therefore 
C=  2.42  chs,  which  is  what  the  northern  tier  of  sections  in  the  north 
range  between  correction  lines  lacks  of  being  six  miles  east  and 
west.  To  run  out  a  true  east  and  west  line  or  parallel  of  latitude, 
it  is  necessary  to  make  use  of  two  tables:  One  to  give  the  proper 
offsets  from  the  great  circle  to  the  parallel  of  latitude  tangent  to 
it  at  the  initial  meridian,  and  the  other  to  give  the  change  in 
azimuth  necessary  to  prolong  the  line  from  a  new  meridian  when 
no  new  observation  for  azimuth  can  be  obtained.  The  offsets  are 
to  be  always  measured  to  the  north  of  the  tangent  straight  line, 
in  the  northern  hemisphere  and  south  from  it  in  the  southern 
hemisphere.  Thus  in  latitude  40°,  having  started  from  a  given 
point  due  east,  and  run  out  a  straight  line  for  six  miles,  we  find 
by  the  table  that  the  true  meridian  is  found  by  turning  off  from 
east  to  south,  89°  55'  38",  and  the  true  position  of  the  parallel 
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at  this  point  is  20.1  feet  north  of  the  line.  When  twelve  miles 
have  been  run  in  one  continuous  tangent  line  the  angle  with  the 
meridian  is  89° — 55' — 17",  and  the  offset  80.5  feet  to  the  north 
of  the  line. 

In  addition  to  a  general  knowledge  of  the  above  subjects, 
the  county  engineer  ought  to  be  able  to  make  use  of  the  applica- 
tions of  the  Eutter  formula  for  the  velocity  and  discharge  of 
water  by  gravity  as  weU  as  the  hydrostatic  formula  for  the  ve- 
locity and  discharge  of  water  through  pipe  under  pressure. 

Beside  these  acquirements,  and  more  important  than  all, 
he  should  exercise  an  intelligent  judgment  and  good,  common, 
hard  sense  to  the  every-day  duties  of  the  office. 

DISCUSSION. 

Mr.  McKay:  I  would  like  to  ask  Mr.  Oronley  a  question 
or  two :  Do  you  use  any  binder  with  your  stone  roads,  any  bind- 
ing material,  or  do  you  use  screenings,  or  just  put  stone  on  and 
let  it  wear  down? 

Mr.  Oronley :  I  will  say  to  that  that  nearly  all  our  macadam 
roads  are  made  with  the  stone  crushed  to  a  certain  size  named  ia 
the  contract,  and  that  with  the  screenings  and  everything  is 
put  on  the  road  together.  There  is  no  top  dressing.  In  a  few 
places  the  township  trustees  put  gravel  on  top;  but  the  gravel  is 
of  poor  quality  and  cuts  through  and  ruts  up.  There  is  no  road, 
in  my  opinion,  as  good  as  a  crushed  stone  road.  The  great  draw- 
back with  us  is  that  we  do  not  use  rollers.  We  put  the  stone  on 
ten  feet  wide  and  the  wagons  must  run  over  it  two  or  three  years 
before  it  is  worn  smooth. 

Mr.  McKay:     What  kind  of  stone  do  you  use? 

Mr.  Oronley:     Limestone. 

Colonel  Innis:     Explain  what  you  mean  about  drainage? 

Mr.  Cronley:  My  idea  is  to  place  tile  on  each  side  of  the 
gravel  under  the  sub-grade.  More  or  less  water  gets  through 
the  gravel  or  stone  and  there  ought  to  be  something  there  to 
carry  the  water  off.  I  am  in  favor  of  side  ditches  on  each  side 
to  carry  away  the  water  which  runs  off  the  road  bed,  and  two 
rows  of  tile  to  carry  off  the  water  which  seeps  through  the  road 
material. 
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Mr.  Gilpatrick :  Do  these  tile  nin  longitudin&lly  with  the 
side  ditch? 

Mr.  Cronley:     Yes. 

Mr.  Gilpatrick :     How  large  are  they  ? 

Mr.  Cronley :     I  think  four  indh  is  large  enough. 

Mr.  Gilpatrick:     Placed  on  the  side? 

Mr.  Cronley :  About  three  feet  from  the  edge — ^along  near 
the  edge,  is  my  idea.  Kot  right  at  the  edge,  for  it  might  be 
disturbed. 

Mr.  Gilpatrick:     How  much  below  the  crushed  stone? 

Mr.  Cronley :  Three  or  four  inches  below  the  surface  of  tlie 
sub-grade  would  be  sufficient. 

Chairman  Strawn:  In  our  city  we  have  built  a  number  of 
slag  roads,  of  slag  road  metal.  On  all  these  streets  we  have  put 
underdrains  of  four-inch  drain  tile,  out  within  about  two  feet 
of  the  edge  of  the  road.  We  have  the  road  bed  generally  about 
twenty  feet  wide,  and  I  have  found  that  without  drainage,  there 
are  very  few  soils  that  will  enable  us  to  maintain  a  good  road- 
bed. The  roadbed  must  be  drained  in  order  to  secure  perma- 
nence and  then  the  maintenance  after  that  is  reduced  by  keeping 
the  roadbed  well  drained. 

Mr.  Gilpatrick:  Cannot  the  necessity  for  underdrainage  be 
obviated  by  keeping  the  surface  in  good  repair,  having  a  crown- 
ing surface,  perhaps  an  inch  and  a  half  in  width  of  twenty  feet, 
and  could  it  not  be  kept  in  good  repair  at  less  expense  than  put- 
ting in  underground  drainage?  It  is  a  fact  that  repairs  on  our 
roads  are  not  made  in  time.  The  old  adage,  "A  stitch  in  time 
saves  nine,"  applies  to  roads  as  well  as  other  things. 

Mr.  McKay:  In  our  county  we  have  introduced  a  style  of 
roadbed  during  the  last  three  or  four  years  which  is  different 
from  what  was  used  previous  to  that  time,  and  I  think  it  is  con- 
siderable of  an  improvement  over  the  old  style.  We  make  a  flat 
top  and  then  make  the  road  crowning  from  that  to  the  center, 
about  a  half  inch  to  the  foot  for  the  ^^ddth  of  the  road.  Then 
we  put  on  the  material,  either  gravel  or  broken  stone,  then  just 
enough  material  to  hold  it  to  place.  Before  the  side  boards  are 
taken  up,  we  take  one  of  the  improved  graders  and  further  cut 
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off  that  edge  and  edge  up  to  the  broken  stone  or  gravel,  and  it 
holds  the  material  to  place.  When  we  first  introduced  this 
method,  the  farmers  were  inclined  to  think  it  would  hold  water, 
but  that  has  been  proved  to  be  a  mistake.  We  have  sufficient 
side  ditch  and  a  good  crowning  n>ad,  and  if  it  is  kept  in  impair 
there  is  never  water  standing.  To  the  first  road  we  had  consider- 
able opposition,  but  in  one  year  after  the  people  who  lived  on  the 
road  said  it  was  the  proper  thing.  Another  thing,  if  a  man  hap- 
pens to  go  into  the  ditch  he  is  not  apt  to  upset,  as  the  side  slope 
is  so  gradual.  One  word  further  in  regard  to  stone  roads:  We 
have  built  Btone  roads  in  our  county,  and  some  have  given  good 
satisfaction,  and  some  have  not.  The  first  did  not  give  as  good 
satisfaction  as  they  might,  and  the  reason  was  because  the  stone 
was  crushed  too  coarse.  Our  specifications  required  the  stone  to 
be  crushed,  the  largest  dimension  not  to  exceed  two  inches  and  a 
half;  but  between  the  contractors,  the  conmiissioners  and  the 
public,  they  rather  beat  me  out  on  the  first  contract,  and  I  could 
not  enforce  the  specifications.  But  after  that  there  was  no  trouble 
to  enforce  the  specifications  and  there  has  been  no  complaint 
We  have  been  making  them  two  ways.  In  one  it  is  screened  and 
the  coarser  stone  put  in  the  bottom  with  the  finer  on  top,  and  we 
find  that  gives  better  satisfaction  than  to  mix  it;  but  either  will 
do  if  you  keep  the  fine  from  depositing  in  one  place. 
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THE  FLOOR  SYSTEM  OF  HIGHWAY  BRIDGES. 

C.  S.  DAVIS,  TOLEDO. 

Mr.  President  and  Fellow  Members: 

One  of  the  fiist  questioiiB  that  comee  to  my  mind  as  being  of 
special  interest  to  this  society  is,  "Are  the  highway  bridges  aa 
built  today  up  to  the  standard  we  require  for  our  present  traffic?" 
In  most  respects^  I  aim  happy  to  say,  they  are,  but  in  some  respects 
there  is  room  for  improvement.  The  most  notable  weakness,  if 
I  may  be  allowed  to  speak  of  it  as  a  weakness,  occurs  in  the  floor 
system,  and  it  is  to  this  that  I  wish  to  call  your  attention  for  a  few 
minutes. 

A  great  many  notices  of  bridge  lettings  specify  that  the 
bridge  shall  be  proportioned  to  sustain  safely  a  load  of  100  pounds 
per  square  foot  with  a  factor  of  safety  of  four  or  five,  as  the  case 
may  be.  All  bridge  companies  bidding  on  the  work  will  natur- 
ally design  as  light  a  structure  as  possible  and  at  the  same  time 
have  one  that  will  meet  with  the  requirements  of  the  notice. 
This  follows  from  the  fact  that  the  lowest  bidder  stands  the  best 
chance  for  securing  the  work. 

The  load  of  100  pounds  per  square  foot  is  amply  large  for 
proportioning  the  members  of  the  truss.  It  is  even  more  than  is 
necessary  in  a  majority  of  cases  where  it  is  not  sufficient  in  the 
floor  system.  The  floor  system  and  especially  the  floor  joists, 
should  be  proportioned  for  a  concentrated  or  wheel  load.  There 
are  but  very  few  bridges  in  this  state  but  that  will  at  some  time  have 
to  carrv  a  heavv  concentrated  load.  One  of  the  most  common  of 
these  is  the  traction  engine.  The  maximum  wheel  loads  of 
traction  engines  as  built  by  Russell  &  Co.,  of  Massillon,  O.,  are 
about  as  follows: 

Max.  wheel  load  with  6-horse  power  engine,  2,600  pounds. 

Max.  wheel  load  with  10-horse  power  engine,  3,870  pounds. 

Max.  wheel  load  with  IS-horee  power  engine,  4,180  pounds. 

Max.  wheel  load  with  16-horse  power  engine,  4,640  pounds 

To  make  the  matter  clear,  I  will  assume  a  case  where  the 
panels  are  12  feet  long  and  the  joists  spaced  30  inches  apart, 
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center  to  center.  This  is  a  common  spacing  for  joists  in  coimtry 
bridges.  The  Tnaximnm  load  on  one  joist  from  the  100  pound 
load  will  be  3,000  pounds.  This  is  equivalent  to  a  center  load  of 
1,500  pounds,  or  less  than  one-third  the  TnaximuTn  wheel  load  of 
a  16-hor8e  power  engine.  In  other  words,  to  design  a  floor  sys- 
tem that  would  safely  carry  a  16-horse  power  engine,  we  should 
use  a  uniform  load  of  300  pounds  per  square  foot  instead  of  100. 
As  the  panel  length  increases,  the  difiPerence  between  the  con- 
centrated load  and  the  uniform  load  of  100  pounds  per  square 
foot  decreases.  For  example,  with  a  panel  length  of  20  feet,  the 
total  load  on  one  joist  due  to  the  uniform  load  will  be  5,000 
pounds;  but  this  is  equivalent  to  a  center  load  of  2,500  pounds 
or  a  little  more  than  one^half  the  maximum  wheel  load  of  a  16- 
horse  power  engine.  Now,  it  will  be  seen,  that  if  we  continue  to 
use  the  uniform  load  in  proportioning  the  floor  system  of  our 
country  bridges,  we  should  use  a  very  much  larger  load  than  we 
ai^  using  to-day.  We  might  do  this  and  use  one  loading  for  the 
floor  system  and  another  for  the  trusses,  or  we  might  do  what  is 
tetter,  and  proportion  the  floor  system  for  the  heaviest  load  that 
is  liable  to  come  upon  it  and  proportion  the  trusses  for  a  uniform 
load. 

The  large  number  of  suburban  and  inter-suburban  street 
railways  that  are  being  built  now  makes  it  important  that  we 
should  give  more  attention  to  the  design  of  the  floor  system  of 
our  bridges.  Some  of  these  roads  are  taken  across  old  bridges 
without  having  the  joists  properly  strengthened. 

In  the  last  edition  (1896)  of  his  BGghway  Bridge 
Specifications,  Theo.  Cooper  divides  highway  bridges  into  five 
classes,  which  are  as  follows: 

Glass  A  1 — City  bridges  having  buckleplate  floors  and  an 
accepted  form  of  paving  resting  on  a  concrete  base. 

Class  A  2 — City  bridges  having  plank  flooring. 

Class  B 1 — Suburban  bridges  or  bridges  carrying  heavy  elec- 
tric oars. 

Class  B  2 — Town  or  country  bridges  carrying  light  electric 
cars,  or  bridges  carrying  heavy  loads  from  quarries  or  manu- 
factories. 
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Class  C-Country  bridges  carrying  only  ordinary  highway 
traffic. 

He  specifies  the  following  floor  loads  for  these :  A  1  aiKl  A  2 
100  pounds  per  square  foot,  or  20  tons  on  two  axles,  12-feet 
centers.  B  1 100  pounds  per  square  foot  or  12  tons  on  two  axles, 
T^-feet  centers,  or  6  tons  on  2  axles  8-feet  centers.  B  2  100 
pounds  per  square  foot,  or  8  tons  on  two  axles,  8-feet  centers. 
C  SO  pounds  per  square  foot. 

This  method  of  proportioning  the  floor  sjBtem  will  give 
larger  joists  than  are  usually  used,  but  at  the  same  time  the 
results  are  enough  better  to  mak^  it  worth*  while.  The  loads 
specified  by  Mr.  Cooper  may  be  a  little  too  heavy  for  bridges  in 
remote  country  places,  but  yet  his  method  of  using  conxsentrated 
loads  is  good.  I  believe  if  this  method  were  more  generally  used 
our  bridge  construction  would  be  improved. 

DISCUSSION. 

Mr.  Wolvei*ton:  I  will  refer  to  an  instance  which  came 
under  my  observation  among  the  counties  in.  the  northern  part 
of  the  state.  There  was  a  bridge  there  of  160  feet  span,  over 
which  it  was  desired  to  run  electric  cars.  They  simply  put  in 
another  floor  and  just  put  hoops  of  strap  iron  on  the  top  floor 
and  run  the  electric  cars  over  it.  It  deflected  just  an  inch  and 
a  half  in  the  center  for  every  street  oar  that  went  over  it  I  was 
called  as  an  expert  to  see  if  the  bridge  was  safe  to  carry  the  cars  or 
not.  I  went  up  there  and  saw  the  commissioners.  I  suppose  they 
have  a  county  surveyor,  but  I  did  not  see  him,  and  from  all  ap- 
pearances they  had  not  consulted  him.  I  reported  that  the  bridge 
was  not  safe,  and  I  believe  the  commissioners  issued  an  order 
prohibiting  the  street  cars  from  running  over  the  bridge  until  it 
was  properly  repaired. 

Mr.  Gilpatrick :  !•  cannot  forbear  a  remark  upon  the  esteem 
in  which  the  county  surveyor  is  held  by  the  commissioners.  I 
am  quite  in  sympathy  with  the  suggestion  made,  for  while  county 
surveyor  of  the  adjoining  county  of  Licking,  and  although  hold- 
ing down  a  chair  in  that  office  for  a  year,  I  have  never  yet  been 
calleil  to  consider  any  question  touching  bridges.    It  is  a  disgrace 


that  the  county  surveyor  either  is  so  poorly  equipped  or  so  poorly 
consulted  about  these  matters.  It  is  a  noticeable  things  too,  that 
when  a  competent  engineer  comes  along  and  finds  you  a  county 
surveyor,  he  passes  you  by  in  silence>  in  practical  contempt 

Mr.  McEay :  My  opinion  is  that  whenever  the  county  sur- 
veyor shows  the  county  commissioners  that  he  is  competent  to 
handle  these  questions,  they  are  glad  to  avail  themselves  of  his 
knowledge.  It  is  true  that  the  county  surveyor  is  held  in  more 
or  less  contempt  by  most  bridge  men  and  other  engineers,  but  if  a 
competent  man  happens  to  become  county  surveyor  they  will 
soon  learn  to  respect  him  if  he  does  his  duty.    That  is  my  opinion. 

Mr.  Grilpatrick:  Yee,  if  he  happens  to  be  on  the  same  side 
of  the  fence  as  the  county  commissioners. 

!Mr.  McKay:  In  our  county  it  is  all  one-sided,  any  way. 
But  it  ought  not  to  be  a  political  office  at  all. 

Mr.  Cronley:  I  think  the  paper  worth  discussion,  and  I 
heartily  agree  with  the  thoughts  contained  in  it.  I  know  in  my 
own  county  and  in  others  with  which  I  am  acquainted,  the  sub- 
ject of  flooring  is  never  considered.  The  commissioners  authorize 
the  engineer — some  do  and  some  do  not — to  design  in  a  rough 
way  a  bridge.  In  our  county  we  draw  the  plans  and  specifications 
for  the  masonry,  compute  the  strain  on  the  bridge  as  described, 
and  the  cordmissioners  usually  use  a  factor  of  safety  of  four,  but 
nothing  special  about  flooring.  But  the  floors  in  our  county  never 
give  way,  though  they  sometimes  wear  out.  The  trouble  has  been 
that  we  built  our  bridges  too  light,  and  are  now  going  to  the  other 
extreme  and  design  them  160  pounds  to  the  square  foot. 
I  do  not  know  whether  there  are  any  in  Columbus  that  heavy, 
but  we  are  on  the  safe  side.  A  traction  engine  weighing  8,000 
pounds  broke  the  last  bridge  down.  The  owners  sued  the  com- 
missioners and  got  judgment. 

Mr.  Davis:  A  load  of  150  pounds  per  square  foot  is  en- 
tirely unnecessary  for  the  truss  members.  The  extra  material 
put  into  the  trusses  to  carry  the  extra  fifty  pounds  might  better 
he  put  in  the  floor  and  give  a  much  better  bridge  for  the  same 
money. 

Mr.  McKay:     In  our  county  on  small  bridges  of  25  up  to 


—34— 

40  or  50  feet  span,  we  use  150  pounds  in  designing  truss  anJ 
floor  system,  too.  In  longer  spans,  we  use  80  to  100  pounds  in 
truss  sjBtem  and  put  in  a  hundred  pound  floor  system.  In  one 
bridge  of  166  foot,  which  is  rather  a*  long  span  for  our  county, 
the  county  commissioners  insisted  on  a  himdred  pound  bridge, 
trusses,  and  we  Anally  used  eighty  pound  truss  and  a  heavy  floor 
but  I  insisted  that  a  hundred  pounds  was  unnecessary  for  the 
system;  and  the  extra  money  put  into  the  floor  system  I  think  well 
spent. 

Mr.  Cronley :  I  don't  think  it  proper  to  design  one  part  of 
a  bridge  for  one  load  and  another  part  for  another  load. 

Mr.  Davis:  Take  a  bridge  of  150  foot  span.  One  panel 
of  that  bridge  may  receive  its  computed  load  every  day,  but  not 
once  a  year  will  the  bridge  receive  the  full  panel  load  on  every 
panel  in  the  bridge.  Probably,  no  bridge  of  150  foot  span  ever 
receives  a  load  of  100  pounds  to  the  square  foot  over  the  whole 
surface.  The  only  point  is  that  the  floor  system  is  more  liable  to 
receive  its  whole  or  computed  load  than  the  whole  bridge  is. 

Mr.  McKay:  I  think  the  better  way  is  to  design  for  the 
contemplated  load  on  the  floor  joists. 

Mr.  Davis:     I  think  so. 
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STRICT  INTEGRITY  A  NECESSARY  QUALIFICATION 

OF  THE  ENGINEER. 

J.   B.  8TRAWN,  SAIiEM,   OHIO. 

Since  this  paper  is  intended  as  a  supplement  to  the  ^^Report 
of  the  Committee  on  General  Engineering,"  it  will,  like  many 
other  supplements,  be  found  to  contain  nothing  of  importance, 
upon  engineering,  either  "gAieral"  or  special. 

In  glancing  backward  over  the  period  covered  by  the  life  of 
the  Ohio  Society  of  Surveyor  and  Civil  Engineers,  the  writer 
has  been  constrained  to  depart  from  his  usual  custom;  which,  in 
the  main,  has  been  one  persistent  cry  for  water — more  water — 
better  water — and  more  light,  and  better  light.  In  fact  he  began, 
most  seriously,  to  question  whether  a  "rest"  from  a  further  pur- 
suit of  a  subject,  the  very  name  of  which  suggests  that  you  must 
dam  it,  to  keep  it  from  running  down  hill,  had  better  be  turned 
to  something  else  for  fear  of  the  affliction  of  "water  on  the  brain," 
or  "light"  headedness.  And  since  men  love  "darkness  rather 
than  light,"  we  will  turn  out  the  light  also;  that  men  may  enjoy 
their  loves. 

Since  the  organization  of  this  Society  mighty  achievements 
have  been  ohronicled,  more  stupendous  than  the  world  ever  be- 
fore had  witnessed  in  any  country.  Since  these  things  could  never 
have  transpired  but  for  the  engineer,  the  writer,  after  deliberating 
for  some  time  on  what  to  say,  or  rather  what  not  to  say,  finally  set- 
tled in  his  mind  that  a  paper  could  be  presented  which  would  bring 
before  this  body  some  of  these  mighty  works;  not  so  much  of  the 
older  works,  but  of  some  of  those  which  mark  the  present  short 
period,  substantially  covered  by  the  past  quarter  century.  The 
writer's  long  acquaintance  with  the  engineers  of  this  Society  has 
led  him  to  appreciate  the  sterling  integrity  found  among  its  mem- 
bers, ever  ready  for  a  kind  word  of  just  praise  when  justly  merited. 
Yet  no  class  of  men  are  more  candid  and  just  in  their  criticisms  of 
what  they  believe  is  unsound,  untrue  or  impracticable  than  are 
the  engineers  of  this  period.  The  man  who  deserves  the  title  of 
engineer — and,  you  will  understand  the  title  is  to  be  considered 


in  itd  broadest  and  most  comprehenaive  senae — ^is  a  man  who 
detests  every  thing  that  savors  of,  or  is  branded  with  the  word 
shoddy;  whether  it  be  in  material,  workmnnahip,  design,  or  in 
the  elements  of  human  character.  He  demands  that  everything 
must  stand  the  ''test''  he  requires.  Everything  must  be  in  ac- 
cordance with  the  ''speciiications''  and  the  ^^contract."  Material 
of  light  weight,  or  of  inferior  quality — whether  that  material  is 
to  enter  into  some  public  or  private  improvement — or  into  the 
make-up  of  human  character,  must  be  rejected;  and  sound  ma- 
terial of  full  weight  and  soimd  character  of  full  weight,  be  substi- 
tuted for  the  inferior  and  unsound.  All  admire  truth,  nobility, 
and  sound  characters. 

We  have  often  heard  of  the  fellow  ''bom  with  a  silver  spoon 
in  his  mouth/'  and,  further,  that  in  nine  cases  out  of  ten  he  has 
proven  a  failure.  Some  have  supposed  that  the  failure  was  due 
to  the  spoon  being  too  sntall.  More  likely  his  mouth  was  too 
large,  or  that  he  needed  more  ballast.  And  he  might  possibly 
have  failed  if  the  spoon  had  been  of  gold.  Too  often  when  the 
crucial  test  comes,  the  young  mian  of  rich  ancestors  realizes  that 
there  has  been  a  pretty  large  amount  of  shoddy  mixed  into  the 
warp  and  woof  of  his  character.  It  won't  stand.  It  won't  wear. 
It  lacks  the  strong  iiber  of  life  and  strength  to  withstand  the 
stern  realities  of  this  suiting,  heaving  life  and  scramble  with  the 
^'foot  ball  team"  in  busiaess  life. 

We  often  indulge  in  self  adulation  and  natural  admiration. 
We  may  !«iy,  **If  no  one  else  thinks  well  of  us,  is  that  any  reascm 
whv  we  should  not  think  well  of  ourselves  f'  But  "we  should 
not  think  more  highly  of  ourselves  than  we  ought  to  think,  but 
to  think  soberlv,"  truthfuUv,  honestlv. 

What  the  world  to-dav  stands  most  in  need  of  is  men — ^men 
of  sound  moral  principles.  Men  of  upright  characters.  Honest 
men.  Xot  mere  men,  so  much,  as  better  men.  I^'owhere 
is  the  demand  for  men  of  strict  integrity  more  urgent  than  amon^ 
the  men  who  are  ranked  as  engineers.  And  nowhere  do  we  find 
this  requirement  so  completely  met  as  among  our  engineers. 
It  is  probably  tnie  that  no  other  class,  or  profession,  engaged  in 
se<»ular  pursuits,  enjoys  a  cleaner  record,  or  enjoys  a  higher 
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standard  for  integrity  than  do  our  engineers.  This  statement 
is  not  made  in  the  spirit  of  self-adulation  or  vain  boasting.  It 
is  the  writer's  candid  summation  of  the  men  who,  through  patient 
toil  and  strict  integrity,  professional  skill  and  ability  have  been 
elevated  to  the  position  of  counselor,  judge  and  arbitrator  in 
the  broad  and  fcir-reaching  improvements  of  the  country. 

The  education  and  training  of  the  young  man  for  the  callin;^ 
of  an  engineer  seenn  pre-eminently  fitting  to  develop  the  special 
trait  of  character  of  which  we  have  spoken.  In  his  mathematical 
studies  he  deals  with  the  positive,  and  kindred  branches  which 
will  be  pursued  in  his  course  of  study,  train  him  to  reason  from 
known  facts — from  cause  to  eflPect.  He  sees  in  miniature,  numer- 
ous plans  and  models.  He  witnesses  the  testing  of  materials  for 
determining  their  properties  and  qualities,  their  adaptability  for 
certain  purposes.  He  acquaints  himself  with  the  materials  he  is 
expected  to  meet  with  in  constructive  work.  He  early  realizes 
the  importance  of  being  exact  in  all  his  work.  •  His  work  must  , 
prove.  He  learns  the  relation  of  cause  and  effect.  He  thus  be- 
comes grounded  in  very  truth.  His  training  in  field  practice  with 
the  corps  is  in  the  same  direction.  If  he  is  acting  as  rod  man  on 
a  railroad  or  other  survey,  his  notes  must  tell  the  exact  reading  of 
the  level.  In  measuring,  he  soon  realizes  with  whet  precision 
every  station  must  be  marke<l.  In  the  office,  his  calculations, 
tracings  and  copies  must  be  precise  and  complete.  All  of  this 
training  tends  to  bring  his  whole  being  into  harmony  with  exact 
truth.  His  head  is  being  adjusted,  squared,  plumbed  and  leveled. 
A  level  head  is  a  valuable  possession  for  every  one  to  have. 

As  he  assumes  the  responsibilities  of  the  engineer  his  am- 
bition is  to  do  his  best,  and  make  no  mistakes.  His  life  work  lies 
before  him.  As  yet,  his  reputation  is  a  negative  quantity;  his 
character  he  knows  is  a  positive  quantity.  He  now  stands  at  the 
bottom  of  the  ladder;  he  cannot  see  its  top.  He  sees  that  it  rests 
on  the  rock,  and  his  ambition  is  to  reach  the  greatest  possible 
height.  Each  succeeding  round  he  mounts  prepares  him  for 
something  better,  higher,  broader,  beyond.  Each  step  upward 
he  makes  sure,  for  he  has  the  power  which  enabled  him  to  take 
the  first  step,  to  which  is  added  whatever  experience  and  knowl- 
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edge  was  thereby  gained.  But  yet,  hia  "hind  sight"  is  short;  but 
it  coincides  with  his  original  fore  sight  One  of  the  important 
things  about  these  annual  gatherings  may  be  summed  up  as  "fore- 
sights" into  new  fields,  new  methods,  new  formulas,  new  improve- 
ments ;  for  they  who  would  serve  must  know  how. 

Upon  the  generally  accepted  hypothesis  that  true  merit  wUl 
be  recognized  and  rewarded,  let  us  briefly  pass  in  review  on  some 
of  the  evidences  which  go  to  prove  why  the  engineer  has  been, 
and  is,  and  will  continue  to  be,  the  most  potent  factor  in  planning, 
executing  and  pushing  to  the  front  the  mighty  undertaking 
which  mark  the  world's  progress,  and  tell  so  much  for  humanity 
'  and  civilisation. 

Ifot  only  has  the  engineer  gone  everywhere,  but  he  has  seen 
everything  under  the  sun — upon  the  earth,  and  upon  the  seas, 
and  under  the  earth,  and  under  the  seas.  He  walks  upon  the 
bottom  of  the  sea.  He  mounts  upward  to  the  clouds  and  talks 
Avith  the  thunder.  He  conmiunes  with  the  lightning,  and  with 
the  lightning  he  talks  with  his  friends  across  the  seas.  He  has 
measured  the  winds  and  studied  their  courses,  and  weighed  them 
upon  the  mountains  and  in  the  valleys,  and  taken  knowledge 
thereof.  He  knows  the  rivers  of  the  oceans  and  has  given  them 
names.  The  mariners  counsel  him;  he  tells  them  their  courses 
and  they  follow  them. 

He  has  penetrated  the  earth,  and  forthwith  there  flowed 
rivers  of  oil.  He  taps  the  great  retorts  of  gas,  and  therefrom  he 
lights  the  world.  He  tunnels  the  mountains  and  bridges,  the 
rivers  and  chasms,  that  he  may  lay  bands  of  steel  from  ocean  to 
ocean,  whereon  the  rushiog,  fiery  steed  may  glide  with  his  train  an 
swift  as  the  wind  at  his  best  He  joins  sea  to  sea  by  severing  the 
narrow  necks  of  land  which  bind  continent  to  continent;  and 
through  these  channels  float  the  majestic  ships  of  commerce. 
The  Mediterranean  and  the  Bed  Sea,  since  creation's  dawn  up  to 
1869  were  separated.  Since  1869  the  two  seas  have  been  united 
in  the  bonds  of  friendship,  and  Africa  now  is  an  island.  It  is 
"surrounded  by  water." 

The  engineer  has  been  the  faithful  guide.  Yes,  the  pioneer 
in  almost  every  field  of  exploration.    There  is  no  oountrv  on  the 
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face  of  the  earth  that  he  hae  not  explored — ^no  isknds  of  the 
oceans  and  seas  that  he  has  not  visited.  While  as  yet,  no  one 
claims  to  have  reached  the  north  pole,  yet,  Dr.  Hansen,  on  the 
7th  of  April,  1895,  was  as  near  the  north  pole  as  some  of  you 
were  to  Columbus  yesterday.  "Nansen  there  stood  among  the 
ice  hummocks  of  the  Arctic  ocean  at  a  point  195  miles  nearer  the 
north  pole  than  any  man  had  ever  been  before."  "For  the  last 
150  miles  of  his  journey  north  Nansen  had  not  found  the  slightest 
trace  of  life  in  the  air,  on  the  ice,  or  in  the  ocean  depths.  About 
the  84th  parallel,  he  seems  to  have  passed  from  the  life  zone  into 
an  area  around  the  pole  where  nature  is  wholly  inorganic  and 
inert."    See  McClure's  Magazine  for  December,  1896. 

Xansen  has  proven  himself  not  only  a  wise  navigator,  but  he 
has  proven  himself  an  engineer  of  rare  ability.  His  calculations 
were  all  substantially  verified.  No  accident,  no  sickness  from  the 
day  of  starting  until  his  return.  Nansen  demonstrated  to  the 
world  how  to  build  a  ship  for  Arctic  ocean  navigation.  Experts 
so  called  predicted  the  Fram  would  be  crushed  in  the  ice  packs 
she  would  meet.  Not  so.  When  the  ice  closed  in  around  the 
ship,  instead  of  the  ice  crushing  her,  it  simply  lifted  her  on  the 
ice.  Hence  the  bottom  of  the  ship  near  the  keel  was  made  almost 
flat  so  she  would  not  capsize  while  on  the  ice  surface.  He  also 
carried  his  electric  light  plaat.  The  wind  furnished  power  part 
of  the  time,  and  his  men  supplied  power,  when  needed,  if  the 
wind  failed  him.  He  also  had  a  phonograph  which  was  a  means 
of  cheering  the  little  cabin.  He  had  many  songs  of  his  wife, 
who  was  a  noted  vocalist  of  Christiana,  to  cheer  him  and  his 
party.  We  must  not  stop  longer  here;  there  are  others  we  must 
see,  and  spend  a  few  moments  with.  Our  time  will  not  permit  of 
going  far  back  to  note  the  great  engineering  achievements  of 
ancient  times.  In  fact  we  scarcely  think  of  those  now.  The 
pyramids  and  sphinx  of  Egypt  are  small  affairs  when  contrasted 
with  some  of  our  modem  structural  works. 

Let  it  suffice,  for  our  purpose,  to  look  at  a  few  of  the  achieve- 
ments of  the  quarter  century  just  passed,  most  of  which  may  be 
considered  from  an  engineering  point  of  view.  One  of  our  most 
trustworthy  statisticians  says:    'Tn  1870,  by  the  census  returns. 


the  United  States  poeeeased  property  valued  at  $30,000,000,000; 
or,  reduced  to  a  gold  basis,  $24,000,000,000.  In  1890  the  same 
authority  shows  us  worth  $65,000,000,000  in  gold,  a  gain  in 
twenty  years  of  $41,000,000,000,  ahnost  twice  as  much  as  it  was 
able  to  accumulate  from  the  time  of  the  discovery  of  America  up 
to  1870.  Nay,  more,  these  $41,000,000,000  represented  a  sum 
greater  than  all  the  savings  of  the  entire  race  from  the  days  of 
Adam  to  the  first,  and  possibly  the  middle  of  the  eighteenth 
century." 

It  may  be  interesting  to  turn  from  the  pursuit  of  our  phe- 
nomenal financial  prosperity  and  contempkte  some  of  the  recent 
outlays  in  public  and  private  undertakings,  as  well  as  to  mention 
some  of  the  great  engineering  projects  now  under  way,  and  others 
projected. 

Xew  York  will  be  the  center  of  the  most  important  engineer- 
ing works  in  the  near  future.  But  a  very  few  years  have  elapsed 
since  the  opening  of  the  great  Brooklyn  bridge;  which,  at  the 
time,  was  by  many  thought  to  be  far  in  advance  of  the  city'*? 
requirements,  but  the  cities  have  outgrown  the  bridge,  and  now 
there  is  under  construction  another,  the  new  East  river  bridge, 
with  a  capacity  about  double  that  of  the  famous  Brooklyn  bridge 
This  is  designed  for  local  traffic  only  between  Xew  York  and 
Long  Island. 

Another  bridge  across  East  river  to  cost  over  $10,000,000 
is  the  great  railroad  bridge,  which  will  be  built  by  private  capital. 

And  yet  another,  and  as  one  of  our  engineers  says,  ^'Will  be 
the  largest  single  structure  ever  built  in  the  history  of  mankind." 
This  will  be  the  gigantic  bridge  over  Xorth  river,  contemplatiug 
a  singlesi>an  of  3,100  feet,  almost  three-fifths  of  a  mile, and  which, 
\\^th  all  the  accessories  of  land  and  approaches,  will  cost  $40,000,- 
000.  It  will  carry  eight  railroad  tracks,  besides  roads  for  bicycles 
and  promenades,  and  will  afford  entrance  into  Xew  York  for 
thirteen  railroads." 

Another  valuable  improvement  will  be  the  completion  of 
the  long-delayed  tunnel  under  the  Hudson  river.  "This  work 
was  eoiiimenced  more  than  twenty  years  ago,  and  is  now  about 
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half  finished.     The  tunnel  will  be  used  for  local  traffic  on  two 
tracks,  with  electric  cars  from  shore  to  shore."  ' 

Another  important  tunnel  project  is  the  Brooklyn  and  New 
York  rapid  transit  tunnel,  with  electric  power,  from  the  lower 
part  of  Jersey  City  to  Cortland  street  in  New  York,  and  thence 
imder  the  city  and  under  the  East  river  to  Atlantic  avenue, 
Brooklyn.  This  will  cost  $25,000,000.  This  line  proposes  hand- 
ling the  steam  railway  traffic  between  Brooklyn  and  New  York. 

It  is  estimated  that  the  capital  that  will  be  put  into  circula 
tion  by  the  construction  of  the  new  engineering  works  for  New 
York  city  will  reach  $140,000,000.    In  addition  to  the  above,  the 
State  of  New  York  has  provided  funds  to  the  amoimt  of  $9,000,- 
000  for  deepening  the  Erie  canal,  which  work  is  now  in  progress. 

Another  important  matter  is  now  being  urged  for  passage 
by  the  New  Tork  legislature,  viz:  The  elimination  of  railroad 
crossings. 

Leaving  New  York,  we  find  th^t  in  other  parts  of  the  country 
a  vast  amount  of  private  as  well  as  public  engineering  work  will  be 
put  under  way.  Another  great  engineering  work  is  the  new 
Southern  Railway  terminal  for  Boston.  This  will  accommodate 
twenty-eight  tracks,  which  will.hold  350  passenger  cars.  The 
platform  area  will  accommodate  25,000  people  at  one  time. 

Another  stupendous  engineering  undertaking  is  the  great 
Chicago  drainage  canal,  now  about  half  finished,  which  will 
connect  Lake  Michigan,  through  the  Illinois  river,  with  the 
Mississippi  and  give  communication  with  the  ocean. 

The  design  of  this  canal  is  two-fold,  viz :  "To  serve  for  the 
drainage  of  the  city,  and  make  it  the  largest  port  for  inland 
navigation."  The  entire  cost,  $30,000,000,  is  borne  by  the  city  of 
Chicago.  Chicago  is  called  the  "Windy  City."  Henceforth  it  will 
find  some  use  for  water  as  well  as  "wind." 

It  would  be  a  pleasure,  had  we  the  time,  to  enter  into  a  fuller 
description  of  some  of  the  monster  engineering  works  now  under 
construction  and  under  contemplation,  but  this  cannot  be  done 
now,  for  there  is  a  limit  to  patience  and  forbearance. 

There  are  a  hundred  topics  which  might  clcdm  our  attention, 
which  are  of  special  interest  to  the  engineer;  either  of  which 
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could,  with,  profit,  be  treated  in  detail — which  would  grow  and 
expand  into  volumes.  For  the  present  we  must  pass,  as  it  were, 
through  this  great  library,  without  stopping  further  thau  to  read  a 
title  here  and  there,  and  pass  on  and  out,  and  close  the  door.  Some 
of  the  titles,  as  we  now  remember,  read  as  follows :  "The  Present 
andFuture  Industrial  Activity  in  America,"  "Electrical  Progress,'' 
"Introduction  of  Electricity  in  Mining  and  for  Rimning  Heavy 
Machinery,"  "L^tilization  of  Water  Falls  for  Generating  Electric 
Energy."  Successful  transmission  of  power  over  long  distances 
by  dynamos  of  several  thousand  horse  power  are  now  introduced 
by  Siemens  &;  Kalske  at  Johannesburg. 

Note. — "Investigations  of  the  last  few  years  show  that  large 
net  woi'ks  of  electrical  conductors  tend  to  weaken  the  violent 
action  of  thunderstorms,  and  to  decrease  the  danger  from  light- 
ning." 

The  increase  in  the  building  of  electric  railways  gives  great 
promise  for  the  future.  This  industry  seems  but  begun.  The 
applioation  of  electricity  for  conveying  intelligence  and  power 
is  becoming  so  universal  that,  with  improved  methods  in  rapid 
transportation  by  land  and  by  water  the  whole  enlightened  world 
has  become  so  unified  and  bound  together  in  commercial  and  in- 
dustrial relations,  interests  and  activities,  that  we  no  longer  exist 
as  separate  and  independent  nations  and  countries.  The  electric 
wire  has  been,  and  will  continue  to  be  the  great  messenger  of 
universal  peace  and  good  will  to  mankind.  With  improved  ma- 
chinery, improved  labor  saving  devices  for  cheapening  produc- 
tions to  meet  the  daily  requirements  of  mankind,  a  deeper  and 
fuller  acquaintance  with  the  world's  mineral  wealth,  and  the 
agricultural  possibilities  of  our  soils — ^for,  from  the  earth  must 
come  all  riches  and  wealth.  With  a  fuller  development  of  all 
these,  will  also  come  the  necessary  leisure  from  physical  toil,  to 
permit  of  intellectual  culture  and  mental  development,  or  educa- 
tion. For  without  leisure  no  people  can  become  enlightened  or 
educated. 

Thl-ongh  the  labors  and  influence  of  the  engineers,  great  and 
mighty  forces  are  now  pushing  out  in  every  direction  which  are 
destined  to  leaven  the  whole  world  and  make  one  brotherhood  of 


all  mankind.  We  aak,  could  any  of  the  grand  conceptions  and 
conclusions,  and  plans  of  the  engineer  ever  liave  materialized  or 
been  consummated,  except  through  the  int^rity  known  to  repose 
in  the  engineer  ?  The  fact  is  that  all  new  ventures  in  the  material 
world  have  been  staked  upon  the  favorable  showing  of  the  en- 
gineer. He  is  the  constant,  faithful  counsel  of  the  investor  of 
capital. 

In  both  public  and  private  works  of  magnitude  the  engineer 
directs  in  the  expenditure  of  more  capital  than  any  other  class, 
and  possibly 'nK)re  than  all  other  men  combined.  Hundreds  of 
millions  of  dollars  annually  are  expended  under  the  wise  counsel 
advice  and  direction  of  the  engineers. 

The  outside  world  may  rise  and  tell  us  that  even  some 
engineers  have  been  wanting  in  integrity.  Very  true.  The  most 
renowned  engineer  of  France  in  1892,  M.  De  Lesseps,  whose 
fame  was  known  in  all  lands  more  than  any  other  engineer,  was 
convicted  of  stupendous  crimes  in  connection  with  his  last  great 
undertaking,  and  in  his  old  age  languished  behind  prison  bars, 
'  a  most  pitiful  object,  indeed;  but  in  no  class  of  men  was  there 
keener  sorrow  felt  over  a  man's  misdeeds  or  downfall  than  was 
felt  by  the  engineers  of  the  world,  for  De  Lesseps  then  belonged 
to  the  world. 

The  writer  believes  he  voices  the  real  heart  feeling,  not  only 
of  this  Society,  but  of  the  profession  at  large,  when  he  says  that 
it  is  with  sincere  regret  we  have  brought  to  our  knowledge  the 
downfall  of  any  man  who  has  done  valuable  service  as  an  engineer. 
And  again,  no  class  of  men  are  more  ready  to  applaud,  or  rejoice 
over  the  achievements  and  successes  and  triumphs  of  our  brother 
engineers  than  we  are  ourselves.  The  engineer  who  will  belittle 
or  prostitute  his  profession  by  accepting  bribes  and  boodle  should 
be  adjudged  as  a  leper,  and  when  approaching  a  brother  en- 
gineer should  be  compelled  to  raise  his  hands  and  cry,  "unclean, 
unclean."    One  of  our  poets  says : 

"In  other  worlds  devotion  may  have  bHss, 
I'm  sure  'tis  honor  that  must  save  in  this." 
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Another, 

**Mine  honor  is  my  life,  both  grow  in  one ; 
Take  honor  from  me  and  mj  life  is  done." 
The  conclusion  of  Mr.  Strawn's  paper  was  foUdwed  by 
hearty  applause. 

DISCUSSION. 

Colonel  Innis:  I  want  to  commend  all  of  that  paper,  but 
especially  the  latter  part  of  it  I  think  that  without  strict  in- 
tegrity an  engineer  ought  to  quit  the  profession.  One  thing, 
however,  is  a  comfort,  where  he  has  not  strict  int^rity,  he  pretty 

S009  does  quit.  I  have  known  several  whom  I  thought  and  the 
public  thought  were  honorable — I  will  say  a  few,  not  seyeanal — 
who  were  not  above  taking  a  bribe  or  some  sort  of  consideration 
to  favor  one  side  or  the  other  where  called  upon  to  decide  be- 
tween individuals  or  between  the  public  and  an  individual.  But 
in  every  case  they  are  not  in  business  now.  Would  you  call  on  a 
man  to  do  work  for  you  whom  you  knew  would  be  guilty  of  taking 
a  bribe?  I  think  not;  and  an  engineer  might  as  well  commit  sui- 
cide, professionally,  as  to  undertake  to  depart  from  the  line  of 
strict  integrity.  The  worst  kind  of  a  helper  to  take  along  is  a 
jug  of  whisky.  I  have  known  some  to  do  that.  However,  when 
they  made  a  ditch  a  mile  and  a  half  long  and  it  rained  the  water 
ran  the  other  way.  Then,  Mr.  Chairman,  suppose  you  and  I  have 
a  difference  of  opinion  and  we  call  uj)on  one  of  our  brothers  her3 
to  decide  between  us.  Can  you  think  of  anything  worse  than  he 
would  be  if  he  would  be  moved  in  his  decision  by  even  any  good 
feeling  he  might  have  towards  you  or  any  ill  feeling  he  might 
have  towards  mo?  It  is  pretty  hard  when  one  man  is  a  gentleman 
and  the  other  a  disagreeable  fellow,  to  'do  exact  justice  to  the 
disagreeable  man,  but  still  if  it  is  just  to  do  it,  you  cannot  afford 
to  do  otherwise;  and  I  am  proud  to  say  tliat  civil  engineers  gener- 
allv  do  it. 

^fr.  Strawn :  I  took  the  pains  yesterday  to  go  to  the  oflSce 
of  the  Board  of  State  Charities  and  there  examined  the  records  of 
the  i)enitentiarv.  I  was  anxious  to  see  whether  we  had  any 
brotliers  in  the  penitentiary.  I  found  a  great  many  other  profes- 
sions represented  there,  and  by  the  last  report  I  found  there  wf\^ 
one  engineer  there.  T  felt  curious  to  know  what  he  had  done,  but 
had  not  the  time  to  ascertain.  But  I  wa<?  surprised  to  find  that 
tlie  class  of  men  who  understand  the  law  and  ought  to  know  how 
to  keep  out  of  his  clutches  was  represented  there  ten  to  one. 
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REPORT  OF  COMMITTEE  ON  LEOISLATION. 

J.   D.   VAKNEY,  CHAIRMAN. 

In  November  I  wrote  to  each  member  of  the  committee 
asking  for  suggestions.  Only  two  replies  weire  received.  Mr.  J, 
C.  Cronley's  reply  is  submitted  herewith.  Mr.  B.  F.  Bowen  did 
not  write  in  a  form  for  presentation  to  the  meeting,  but  he  made 
some  valuable  suggestions,  and  I  will  present  them,  slightly 
modifying  his  language,  trusting  he  will  be  there  to  make  cor- 
rections if 'I  have  misunderstood  him  and  to  stoutly  defend  his 
views  if  they  are  assailed. 

It  is  my  opinion  that  our  Society  should  not  commit  itself 
as  for  or  against  any  proposed  legislation.  The  work  of  the 
Society  should  be  to  encourage  and  help  its  members  to  become 
efficient  workmen  in  their  respective  lines.  There  substantially 
the  scope  of  the  Society's  work  should  end. 

To  say  that  the  state  laws  do  effect  us  is  but  to  state  a 
platitude,  but  if  we  are  to  work  to  effect  legislation  we  should 
work  as  citizens  and  not  as  members  of  the  Society.  Believing 
thus,  I  still  believe  our  meetings  should  be  an  arena  where  all 
questions  may  be  fully  and  freely  discussed.  That  I  may  provoke 
such  discussion  I  will  express  opinions  as  to  what  should  be 
brought  before  the  legislature. 

The  statutes  of  Ohio  provide  for  decennial  appraisals  of 
real  estate,  and  that,  with  certain  exceptions,  that  appraisal  shall 
stand  for  ten  years.  The  exceptions  are  that  in  Cuyahoga,  and 
fK)ssibly  some  other  coimties,  a  board  of  equalization  is  given 
power  to  correct,  if  justice  demands  it.  Another  exception  is 
made  in  Sec:  2797,  and  that  section  should  be  repealed.  It 
serves  no  good  purpose  and  works  harm.  When  land  is  changed 
from  acreage  to  subdivision  property  its  value  is  increased  by  the 
money  spent  for  actual  improvements,  including  surveys  and 
other  labor.  If  additions  were  made  to  valuations  on  this  account 
the  same  as  for  buildings,  no  fault  could  be  found,  but  it  is  not 
that  which  is  considered  under  Sec.  2797.  Bevond  this  the  re- 
corded  plat  does  not  add  to  the  value  of  land.    That  value  is  de- 
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termined  by  location  and  many  other  causes.  Unless  there  ex- 
kted  an  undervaluation  no  change  could  be  made.  Grant  such 
undervaluation  then  under  Sec.  2797.  A,  who  is  enterprising 
aivi  opens  streets  and  otherwise  improves  his  property  in  connec- 
tion with  a  recorded  plat,  is  fined  for  doing  so  by  having  his  taxes 
increased,  while  his  less  enteiprising  neighbor,  B,  escapes  the 
increased  tax.  The  results  are  that  large  tracts  have  been  and  are 
being  sold  in  small  lots  by  metes  and  bounds,  and  obscure  de- 
scriptions are  fastened  on  duplicates  for  an  indefinite  time  in  the 
future. 

In  place  of  this  I  would  allow  counties  to  offer  inducements 
to  men  to  place  plats  on  record.  Xot  only  plats  to  divide  land, 
but  plats  to  unite  adjacent  lands  belonging  to  different  owners. 
Counties  could  afford  to  do  this  for  tlie  many  benefits  growing 
out  of  the  greater  simplicity  of  duplicate  descriptions.  I  would 
have  the  plats  made  and  signed  by  a  surveyor.  I  would  not  object 
to  having  it  done  by  a  "competent"  surveyor,  but  I  would  not 
care  to  have  that  specified  in  the  law. 

I  would  have  the  law  designate  what  the  plat  should  show. 
For  instance,  that  sufficient  monuments  had  been  set  or  found, 
the  lengths  of  the  lines  and  the  angles,  and  that  these  should  be 
consistent  within  a  specified  limit  of  error.  I  would  have  a  com- 
petent tribunal  to  determine  whether  the  plat  conformed  with  the 
law  before  it  should  be  allowed  to  go  to  record.  If  later  evi- 
dences should  show  that  misrepresentations  were  made  on  the 
plat,  I  would  make  the  landowners  responsible  for  all  damages  in 
consequence.  If  monuments  were  not  placed  as  represented,  or 
if  any  distance  was  given  wrong  \vithin  a  specified  limit  of  error, 
then  on  complaint  of  any  purchaser  of  land  in  the  subdivision  the 
land  owner  should  be  made  to  cause  a  re-survev  even  to  the  ex- 
tent  of  a  new  plat  and  record,  all  expense  so  incurred  to  be  col- 
lected from  the  surveyor,  and  if  the  misrepresentations  on  the 
plat  were  made  with  the  knowledge  of  either  the  surveyor  or 
land  owner,  they  should  be  held  criminally  liable  on  complaint  of 
any  citizen.  Such  a  law  would  be  better  for  both  surveyors  and 
the  public  than  any  license  law. 

A  surveyor's  reputation  would  then  be  more  valuable  and 
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the  advisability  of  employing  competent  surveyors  would  be 
forcibly  brought  home  to  employers.  There  is  much  poor  work 
being  done  by  men  who  could  easily  get  a  license  under  a  license 
law.  Let  the  legislature  dictate  how  work  shall  be  done  and  not 
who  shall  do  it  A  few  additions  along  this  line  would  soon  work 
out  all  the  good  proposed  by  the  "Toirens  law,"  and  at  a  much 
lees  expense. 

FROM  B.   F.  BOWHN. 

I  think  our  Society  has  made  errors  in  the  past  by  going  to 
the  legislature  with  questionable  measures,  upon  which  we  our^ 
selves  were  divided.  It  will  be  well  for  us  to  consider  all  ques- 
tions of  interest  to  our  society  and  the  profession  generally* 
Sec.  2797,  E.  S.  O.,  should  be  so  amended  that  the  county 
auditor  should  divide  the  net  value  of  land  into  fair  proportions 
among  the  lots  without  increasing  the  amount  (letting  the  streets 
and  alleys  go  to  the  public)  and  let  the  value  so  fixed  remain  until 
the  next  decennial  appraisement.  This  would  seem  just  to  all 
parties  and  do  no  wrong  to  the  public.  The  "Torrens^'  plan  for 
land  record  and  transfers  may  be  a  good  thing  for  a  young  colony 
just  commencing  business  in  a  newly  discovered  country,  but  I 
question  the  propriety  of  introducing  that  plan  in  our  state. 

It  may  be  good  in  England  or  the  provinces  under  entail- 
ment laws,  where  there  are  but  few  transfers  made.  In  this 
country  the  transition  from  our  present  methods  to  the  Torrens 
plan  would  prove  very  expensive  and  would  meetly  benefit  real 
estate  dealers,  commercial  agencies  and  other  '  Wddle  men." 

I  am  opposed  to  the  Torrens  law  for  the  reasons  above  indi- 
cated. 

FROM  J.  C.  CRONLEY. 

Every  profession  should  be  justly  protected  by  law  and 
every  pereon  engaged  in  that  profession  should  be  amenable 
to  the  law,  thus  adding  dignity  and  responsibility  to  his  position 
as  well  as  enhancing  his  pecuniary  considerations.  One  of  the 
most  serious  difficulties  with  which  the  civil  engineer  has  to  con- 
tend is  that  the  law  does  not  give  to  him  the  same  recognition  it 
does  to  the  lawyer,  doctor  or  teacher.    It  does  not  require  of  him 
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either  merit  or  skilly  or  establish  any  standard  of  qualifications. 
In  f act,  with  the  exception  of  ditcli  work  and  some  forms  of  pike 
construction,  the  law  does  not  require  a  civil  engineer  at  all, 
either  to  make  plans  and  specifications  or  superintend  the  con- 
struction of  road,  poke  or  bridge  work  in  any  county  in  the  state 
(except,  perhaps,  where  special  legislation  has  been  asked).  Thus 
it  is  that  county  conunissionerB  and  township  trustees  are  con- 
tinually doing  work  that  ought  to  be  done  by  a  competent  civil 
engineer,  robbing  the  profession  of  that  which  belongs  to  it,  as 
well  as  defrauding  the  taxpayers  of  the  state  annually  out  of 
thousands  of  dollars  by  the  very  poor,  unscientific  class  of  work 
that  is  done  under  their  supervision. 

The  law  on  this  point  should  be  mandatory.  All  work  as 
above  indicated  should  be  done  according  to  plans  and  specifica- 
tions and  under  the  directions  of  a  competent  civil  engineer, 
whose  duty  and  qualifications  should  be  established  by  statute. 
And  not  only  this  class  of  work,  but  any  other  form  of  work  that 
usually  requires  a  civil  engineer  or  surveyor,  should  be  done  by 
thoroughly  competent  persons  who  are  legally  responsible  for 
the  kind  of  work  they  do.  If  a  civil  engineer  or  surveyor  through 
his  incompetency  or  ignorance  is  the  cause  of  loss  or  damages  to 
other  parties,  he  ought  to  be  held  personally  responsible  for  the 
amount  of  such  damage  or  loss.  On  the  other  hand,  the  state 
should  guarantee  to  him  absolute  protection  from  non-profession- 
als, and  other  classes  of  persons  who  are  unqualified  to  pursue 
that  line  of  work.  Let  us  therefore  invoke  the  aid  of  the  legisla- 
ture in  giving  to  our  profession  the  same  recognition  that  is  ac- 
corded to  the  doctor,  lawyer  or  teacher.  No  person  enters  a 
school  room  expecting  to  follow  his  vocation  unless  he  has  a 
certificate  from  a  board  of  school  examiners.  Neither  would  a 
person  engage  in  the  practice  of  either  law  or  medicine  unless 
he  was  legally  authorized  to  do  so.  Yet  there  are  hundreds  of 
persons  who  attempt  to  do  the  work  of  a  civil  engineer,  whose 
only  qualification  is  an  unlimited  supply  of  "nerve."  Let  us 
make  the  duties  of  the  civil  engineer  or  surveyor  both  honorable 
and  responsible,  then  ask  from  the  state  that  protection  which 
shall  1)0  connnensurate  Avith  the  duties  and  responsibilities  of  the 


-49— 

w 

profession.  To  attain  this  end,  we  believe  this  Society  ought  to 
send  a  committee  of  not  less  than  three  persons,  who  shall  meet 
the  legislature  at  its  next  biennicd  session  of  1897-8,  and  there, 
by  an  intelligent  presentation  of  facts,  secure  such  legislation  as 
will  embody  the  suggestions  herein  stated. 

DISCUSSION. 

Chairman  Strawn:  This  matter  has  for  some  time  been  be- 
fore this  Society,  and  it  is  quite  probable  that  some  of  you  have 
matured  thoughts  upon  it,  which  will  be  gladly  received  at  this 
cime  by  the  Society. 

Mr.  Harry  Gates :  I  will  ask  if  the  last  portion  of  the  report 
read  was  signed  by  the  committee? 

Mr.  Oronley :  The  last  was  my.  own  report  I  read  three 
reports. 

Mr.  Gates:  I  take  exception  to  that  last  statement  in  refer- 
ence to  making  civil  engineers  responsible  as  doctors  and  lawyers 
are.  I  would  like  to  know  where  any  lawyer  is  responsible  for 
any  case  he  loses,  or  a  doctor  for  any  patients  he  may  kill.  If  an 
engineer  makes  a  mistake,  who  is  to  decide  whether  he  makes  a 
mistake  accidentally  or  purposely?  It  is  not  my  idea  at  all  that 
the  engineer's  competency  ought  to  be  measured  as  a  doctor, 
lawyer  or  teacher's  is,  and  then  to  say  that  he  ought  to  be  re- 
sponsible for  his  work,  which  the  doctor  or  lawyer  is  not 

Mr.  Oronley:  If  a  physician  is  guilty  of  malpractice  he  h 
liable  to  the  law,  and  as  to  the  lawyer,  I  do  not  know  whether 
anything  can  be  recovered  from  him  or  not  But  I  am  in  favor 
of  shutting  out  those  people  who  have  no  other  int,ere8t  in  this 
profession  but  to  get  dollars  and  cents  out  of  it.  All  I  want  to  see 
h  better  work,  and  I  do  not  want  to  take  back  anything  I  said. 

Chairman  Strawn:  There  is  quite  a  material  difference  be- 
tween the  surveyor  and  the  doctor  and  lawyer.  The  doctor  can 
<?harge  it  all  up  to  kind  providence  if  his  patient  dies,  and  the 
lawyer  knows  at  best  he  has  only  half  a  chance;  but  a  surveyor 
must  take  all  the  responsibility. 

Mr.  Snow:  Mr.  Vamey  makes  a  mistake  often  made  in 
regard  to  the  placing  of  taxable  property  on  the  duplicate.    He 
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SSLJ8  that  because  a  man  makes  an  improTement  of  his  property 
he  is  fined  by  increasing  the  taxes  on  it.  I  will  ask  if  the  i^nop- 
erty  on  which  the  impioTement  is  made  is  not  increased  in  value 
and  should  not  be  increased  in  the  same  proportion  upon  the 
duplicate.  If  I  bought  a  lot  a  year  ago  valued  at  ninety  dollars 
on  the  duplicate,  place  a  house  on  it  and  it  is  now  valued  at  one 
thousand  dollars^  am  I  paying  a  fine? 

Mr.  Paul :  Without  going  into  the  merits  of  the  subject  of 
single  taxation  and  other  economical  subjects  raised  by  the  gentle- 
man who  last  spoke,  I  will  speak  briefly  on  the  point  raised  by  Mr. 
Vamey  as  to  the  propriety,  expediency  and  justice,  every  time 
an  allotment  or  subdivision  of  land  is  placed  on  record,  for  the 
county  and  local  authorities  immediately  '*jump  onto  it,"  as 
you  might  say,  and  increase  that  valuation  five  or  six  times  a<^ 
much  as  the  adjoining  part  which  is  not  divided.  I  think  it  is  in 
every  respect  wrong,  not  only  to  the  individual  who  suffers  by 
reason  of  the  increased  taxation  which  is  entirely  unjust,  but 
also  it  is  an  injury  to  the  community  by  preventing  proper  plan- 
ning and  laying  out  of  the  city  in  advance  of  its  growth.  I  think 
there  are  some  laws  on  the  statute  books  for  the  r^ulation  of 
plats  and  the  prevention  of  their  being  placed  on  record,  which 
are  an  injury  to  the  proper  planning  of  towns.  We  ought  to 
know  long  in  advance  of  the  actual  occupation  of  territory  for 
residence  or  business  purposes,  where  streets  or  business  thorough- 
fares are  to  be  laid;  and  any  plan  by  which  these  thoroughfares 
and  the  outline  of  that  territorv  can  be  determined  in  advance  of 
occupation  is  public  benefit.  In  that  respect  I  think  the  city  of 
!S'ew  York  has  been  very  much  in  advance  of  any  city  in  the 
United  States,  if  not  in  the  world.  There  has  been,  somewhat  in 
advance  of  its  growth,  a  fixed  plan  which  the  city  must  take. 
Now,  we  have  our  platting  commissions,  we  have  our  schemes  of 
numbering,  means  to  prevent  people  from  putting  things  on 
record,  and  a  tax  oonamission  to  step  in  and  prevent  what  is  a 
most  desirable  thing  to  do.  I  think  some  surveyors  of  this  state 
have  been  misled  on  that  subject,  and  that  their  progress  has 
been  in  this  direction,  somewhat  like  the  crab's,  backwards. 

Xow,  it  is  only  a  question  of  propriety  in  regard  to  licensing 
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snrv^eyois.  I  may  say  this.  I  think  that  the  tendency  of  the 
times  is  all  in  one  direction.  There  is  not  a  trade  or  profession 
or  a  calling  but  is  taking  some  means  to  organize  itself  to  protect 
rte  interests  and  incidentally  the  interests  of  the  commimity. 
It  is  not  altogether  a  new  thing.  In  all  cities  of  the  old  world, 
extending  back  many  years  and  centuries,  it  has  been  the  custom 
for  all  trades  and  callings  to  organize  themselTcs  into  guilds  or 
organizations  for  their  own  protection.  And  it  is  a  historical 
fact,  which  every  student  understands,  that  the  progress  of  the 
different  arts  and  sciences  has  been  furthered  by  the^e  organiza- 
tions. With  that  tendency,  I  think  the  surveyors  as  a  body  can- 
not but  fall  in  line.  We  find  within  a  few  years  all  the  medical 
societies  and  all  the  druggists,  the  dentists  aud  apothecaries,  dis- 
pensers of  pills  and  powders  and  the  prescribers  of  them,  and  all 
sorts  of  trades  and  professions  are  seeking  to  pl^ce  these  restric- 
tions upon  outsiders.  I  think  with  this  tendency  so  manifest, 
we  scarcely  need  argue  it  at  length.  It  is  a  tendency  which  will 
force  itself  onto  us  in  spite  of  ourselves.  I  think  the  surveyors, 
as  much  as  any,  need  these  protections.  It  will  be  for  their  good 
and  for  the  good  of  the  community.  In  statutory  legislation  of 
various  kinds,  the  engineer  should  be  reoc^nized  explicitly  as  a 
member  of  the  community  and  fit  to  take  charge  of  certain  workp, 
and  should  be  named  in  specific  enactments. 

Several  years  ago  I  was  called  on,  in  connection  with  some 
viewers  appointed  by  certain  authorities,  to  lay  out  a  roa,d.  I 
discovered  that  I  was  simply  a  servant  of  the  viewers.  In  the 
selection  of  the  road  I  had  no  volition  or  choice.  My  duty  was 
simply  to  mark  out  a  road  which  certain!  individuals  might  desig- 
nate. It  so  happened  in  this  particular  instance  that  thej'  were 
three  men  of  unusual  skill  and  capacity,  and  in  many  ways  as 
competent  to  lay  out  that  road  as  I  was,  and  in  many  ways  their 
selection  was  almost  an  ideal  one.  But  I  have  seen  a  good  many 
cases  where  the  knowledge  of  such  matters  was  very  limited. 

And  that  leads  me  to  the  matter  spoken  of  here,  that  is  the 
recognition  of  the  engineering  profession  on  the  state  board  of 
health.  That  should  be  very  properly  partly  in  charge  of  phy- 
sicians.   But  there  was  a  question  on  the  subject  asked  here  this 
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afternoon  which  ran  to  engineering.  It  is  not  nicely  a  question 
of  health,  but  circumstances  and  expense.  !N'orthem  Ohio  is  un- 
derlaid to  a  large  proportion  with  limestone  rock  extending  down^ 
perhaps  an  indefinite  distance.  Above  that  is  a  tough,  tenacious 
clay.  Under  those  circumstances,  the  subject  of  sewage  disposal 
has  an  entirely  di£Ferent  significance  than  it  does  where  the  subsoil 
is  open,  gravelly,  sandy  or  loamy.  I  think  in  the  consideration 
of  all  these  things,  the  profession  of  engineering  should  be  recog- 
nized. As  a  matter  of  course,  we  elect  a  lawyer  as  judge;  but  I 
have  known  instances  where  a  man  has  been  elected  even  county 
surveyor  who  had  never  set  up  an  instrument. 

I  think  it  is  time  that  we  assert  ourselves  in  this  matter,  and 
in  so  doing  we  shall  be  only  following  in  line  with  the  tendency 
of  the  times,  which,  if  it  does  not  sweep  us  older  men  with  it^  will 
certainly  catch  the  younger  ones.  For  my  part,  I  am  ready  to 
take  part  in  the  new  movement,  and  as  long  as  I  live  and  practice 
the  profession,  I  would  like  to  keep  up  with  the  progress  of  the 
times. 

C.  X.  Brown:  I  would  like  to  say  a  few  words  in  regard  to 
this  matter  of  licensing.  It  seems  that  a  number  of  surveyors  in 
the  state  have  quite  a  wrong  idea  of  it.  The  idea  I  have  held 
in  regard  to  it  is  that  in  order  for  a  man  to  be  elected  to  the  office 
of  coimty  surveyor  or  city  engineer,  it  ought  to  be  necessary  for 
him  to  know  bow  to  read  and  write,  at  least  As  the  law  now 
stands,  he  need  not  know  even  that,  and  it  seems  a  disgrace  to  the 
community. 

Professor  McFarland  could  name  instances  in  which  men 
have  been  elected  county  surveyors  who,  as  Mr.  Paul  says,  had 
never  set  up  an  instrument.  We  have  had  a  man  come  to  us 
at  the  Ohio  State  University  who  did  not  know  a  compass  from 
a  chain,  who  had  never  worked  with  a  surveyor  and  had  only  the 
commonest  country  school  education,  but  who  was  of  the  proper 
political  color  and,  through  influence,  had  secured  the  nomina- 
tion, which,  he  assured  us,  in  his  county  amounted  to  the  same 
thing  as  an  election.  He  somehow  had  a  feeling  that  there  was 
something  he  did  not  know,  and  he  came  over  to  learn  the  whole 
matter  in  two  or  three  weeks.    He  went  away  and  never  has  been 
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back  since;  but  I  suppose  he  was  elected,  because  nomination  ?n 
that  place  meant  election.^ 

Kow,  I  do  not  think  we  ought  to  ask  a  great  deal,  but  T 
think  something  ought  to  be  required.  That  in  order  to  qualify 
for  the  office  of  surveyor,  a  man  ought  to  pass  an  examination 
before  a  board  appointed  by  the  Governor,  in  such  subjects  as 
plain  trigoncHnetry,  plain  land  surveying,  statutes  of  the  state 
relating  to  the  surveyor  and  his  duties,  possibly  somer  few  things 
Uke  that.  I  don't  think  we  ought  to  start  out  by  asking  much 
more  than  that.  An  examination  in  these  branches  before  a 
board  of  practical  men,  and  the  proof  of  one  or  two  years  of  prac- 
tical experience  as  an  apprentice — caarying  the  rod,  driving 
stakes  and  helping  in  the  office — such  requirements  seem  not  too 
much. 

In  regard  to  the  expense,  I  would  make  it  very  light,  as  an 
outside  limit,  not  over  five  dollars;  and  when  once  the  certificate 
is  obtained,  there  is  no  further  expense,  as  in  cajse  of  doctors.  I 
don't  think  it  would  be  wise  to  attempt  an  annual  fee  or  tax. 

These  are  my  ideas  which  I  have  talked  over  with  a  number 
of  engineers,  or  surveyors;  and  I  think  this  Society  ought  to 
stand  for  something  of  that  kind. 

Mr.  Huston:  I  am  glad  to  hear  Mr.  Brown's  statement. 
I  think  the  general  feeling  exists  that  this  license  business  is  a 
scheme  to  shpt  out  everyone  except  those  who  had  received  three 
or  four  years'  technical  education.  If  the  word  shall  go  out  that 
the  examination  is  simply  to  be  a  practical  one,  it  will  make  a  great 
difference.  But  I  assure  you  that  in  our  part  of  the  state  the 
opinion  prevails  that  it  is  simply  a  scheme  of  the  universities  to 
shut  out  everyone  except  those  who  have  a  technical  education: 
and  when  that  idea  is  gotten  rid  of,  a  good  deal  of  opposition  to 
licensing  will  be  done  away  with. 

C.  INT.  Brown:  Nothing  was  farther  from  my  mind  than 
sucJi  an  outcome.  I  don't  care  where,  when  or  how  a  man  gets 
his  information,  so  he  has  it.  Many  surveyors  have  obtained 
their  knowledge  by  working  under  practical  surveyors.  IsTo 
doubt  many  such  men  have  become  competent  engineers.  In  re- 
gard to  the  State  T'niversity — I  speak  of  that  because  I  know  of 
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it,  and  I  presume  the  same  is  true  of  the  otheia — at  the  Ohio 
State  Universitj,  we  do  not  pretend  to  make  finished  surveyors; 
but  we  do  give  the  young  men  as  much  theory  jwactice  as  we 
can.  We  do  not  expect  to  send  a  man  out  to  be  chief  engineer 
of  a  railroad  or  city  engineer  of  a  city  after  he  is  ax  months  out 
of  school;  but  we  do  recommend  them  to  under  positions^  unless 
they  have  had,  during  their  college  course,  more  than  usual 
practical  experience.  I  think  ev^yone  will  admit  that  land 
surveying  cannot  be  learned  out  of  a  book  alone.  The  examina- 
tion might  consist  of  two  parts,  one  on  book  work  and  the  other 
on  practice — ^give  a  man  an  instrument  and  see  if  he  can  do  the 
work. 

Mr.  Gates :  I  was  on  the  legislative  Ciunmittee  a  couple  of 
years  and  this  question  was  wrangled  over  considerably.  jK^o  con- 
clusion could  be  arrived  at  that  would  suit  all  classes  of  engineers. 
One  branch  would  object  to  anything  proposed  by  another.  The 
bill  that  was  presented  to  the  last  l^islature  provided  for  the  ex- 
pense of  maintaining  the  board  to  be  borne  by  the  engineers.  I 
do  not  see  why  there  should  be  any  greatexpense  in  maintainiag 
the  board.  As  the  examination  of  engineers  of  the  United  States 
is  made  by  officers  of  the  army,  I  do  not  see  why  in  the  same  way 
the  examination  of  applicants  in  the  state  could  not  be  made  to 
devolve  upon  some  officers  in  the  state. 

Another  point:  The  Secretary  speaks  about  the  standing  of 
the  surveyor  who  has  not  a  collegiate  education.  I  have  not  had 
much  expression  from  that  cla^  in  this  city,  but  among  the  en- 
gineers in  this  city  the  opinion  is  prevalent  that  an  examination 
made  so  simple  in  order  not  to  bar  out  these  men  of  less  education 
will  not  avail  them  anything.  They  say  such  an  examination 
would  not  be  of  any  benefit  to  us,  but  would  give  a  man  of  very 
little  experience  and  who  has  nothing  in  his  business,  as  much 
of  an  advantage  in  business  as  we  have  ourselves.  Now,  for 
instance,  some  have  gone  to  work  and  made  plats  and  records, 
kept  everything  in  good  shape  in  our  offices  and  intend  to  follow 
the  business  all  our  lives.  Another  man  steps  in  here  who  has  a 
license,  but  who  works  a  while  in  one  place  and  in  another  and 
has  not  had  much  experience,  and  having  a  license  may  get  a 
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good  deal  of  work.  We  would  be  placed  on  the  same  level  and 
tbere  would  be  no  reason  why  they  should  not  get  as  much  work 
as  engineers  or  surveyors  of  an  established  business.  Therefore, 
I  cannot  see,  for  my  part,  what  benefit  it  would  be  for  a  man  of 
established  business. 

Mr.  Judson:  In  answer  to  the  objection  Mr.  Gates  has 
raised,  I  would  like  to  ask  this  question:  W!hat  protection  has 
the  surveyor  or  engineer  anywhere  at  the  present  time?  If  his 
trade  is  liable  to  be  interfered  with,  or  his  business  injured  by 
one  licensed  man  who  might  come  in,  is  it  not  much  more  liable 
to  be  interfered  with  at  the  present  time  because  any  man  can  buy 
an  instrument  and  go  to  work  if  he  can  find  anyone  to  employ 
him?  It  seems  to  me  that  the  main  point  from  which  we  want 
to  work  in  favor  of  the  license  to  surveyors  is  no  primarily  on 
the  ground  of  the  benefit  to  result  to  the  surveyor  himself;  but 
the  benefit  to  the  public.  Physicians  are  not  licensed  because  it 
is  primarily  a  good  thing  for  them,  but  as  a  protection  to  them- 
selves and  the  public  generally.  It  seems  to  me  that  the  same 
thing  ought  to  apply  to  the  engineer  who  is  intrusted  with  a 
large  amount  of  work  which  involves  a  great  deal  of  property  and 
money,  and  if  competent,  might  cause  a  great  deal  of  trouble.  It 
ought  to  be  urged  upon  the  broad  ground  of  protection  to  the 
public,  and  secondarily  to  the  engineer  himself.  There  is  no 
question  but  there  are  a  great  number  of  incompetent  men  elected 
to  the  office  of  county  surveyor.  I  have  in  my  min:d  an  instance 
where  a  man  was  elected  county  surveyor  in  a  neighboring  county, 
and  came  to  me  a  few  days  after  his  election  and  asked  me  how  to 
use  a  transit.  He  did  not  know  anything  about  it.  I  know  of 
another  instance  relating  to  road  surveying.  The  law  requires 
that  a  skillful  surveyor  shall  be  employed  to  assist  in  laying  out 
the  road.  In  this  case  a  man  was  employed  who  knew  nothing 
about  it;  he  did  not  have  an  instrument  and  knew  nothing  about 
using  one  if  he  bad  had  it.  One  other  thing  in  regard  to  the  ob- 
jections raised  by  those  who  are  at  present  practicing  engineering: 
The  bill  now  before  the  legislature,  as  I  remember  it,  adopted  by 
the  society  a  year  ago  and  practically  in  line  with  one  previously 
adopted  by  the  Society,  provides  that  one  who  has  practiced  two 
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or  three  years  shall  not  be  required  to  take  the  examination.  The 
idea  is  that  we  must  make  a  step  and  though  it  may  not  be  a  very 
great  one,  it  will  be  one  in  the  right  direction.  We  have  got  to  do 
these  things  gradually.  The  standing  of  the  profession  in  the 
eyes  of  the  public  is  so  low  that  the  steps  at  iirst  must  be  small  and 
after  that  the  progress  must  be  as  the  standing  of  the  profession 
will  admit. 

C.  N.  Brown:  At  the  risk  of  tiring  the  members,  I  would 
like  to  say  a  few  more  words,  in  answer  to  Mr.  Gates.  Let  us  com- 
pare the  first-class  doctor  or  specialist  with  the  young  fellow  just 
graduated.  Both  have  the  right  to  practice.  You  might  com- 
pare one  with  the  civil  engineer  with  years  of  experience,  who 
has  accumulated  a  valuable  library,  maps,  notes,  etc.,  who  has  a 
knowledge  of  certain  comers,  certain  particular  experience,  and 
says  he  has  a  license.  Some  young  fellow  comes  along  who  works 
part  of  the  time  surveying,  part  of  the  time  teaching  school,  cut- 
ting com,  etc.,  and  he  has  a  license.  The  first,  you  say,  has  no 
protection.  Take  the  specialist  physician,  the  aurist,  oculist, 
what  protection  has  he  from  the  young  physician  just  out  of 
school?  Both  must  pass  the  examination,  they  must  know  a  cer- 
tain amount  of  things — a  certain  amount  of  anatomy,  a  certain 
amount  of  materia  medica,  etc. — and  must  have  a  diploma  from  a 
college  of  a  certain  standard.  Take  the  lawyer  of  years'  of  ex- 
perience, what  protection  has  he  from  the  young  fellow  who  has 
just  passed  the  bar?  Simply,  the  people  will  not  hire  him.  The 
state  simply  says  that  a  man  must  know  certain  things  before  he 
can  have  the  privilege   of  competing  with  him  who  is  well 

equipped. 

In  our  own  case,  we  must  go  slow.  If  a  man  has  practiced 
two  or  three  years,  he  should  be  given  a  license  without  ex- 
amination; and  the  law  ought  not  to  go  into  force  for  two  or  three 
years  after  its  passage  so  as  to  work  no  hardship.  The  examina- 
tion should  be  made  so  that  a  young  man  of  average  brightness 
would  be  able  to  pick  up  in  a  year  or  two,  if  he  worked  hard,  all 
the  theoretical  knowledge  required. 

The  proposed  bills  which  have  been  talked  over  have  all 
been  burdened  with  another  class  of  matter  which,  it  seems  to 
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me,  should  be  left  off — r^arding  fees  and  certain  work  which  the 
licensed  surveyor  may  do  and  the  other  fellow  cannot  The  lees 
said  about  that  the  better.  I  think  it  would  be  better  to  start  out 
mildly,  for  instance,  and  simply  say  that  no  man  may  be  elected 
county  surveyor  or  city  engineer  who  has  not  a  license.  I  would 
not  say  anything  about  the  fees,  simply  leave  it  that  way,  and  I 
do  not  believe  there  would  be  much  objection  to  a  law  of  that 
kind.  I  don't  think  it  will  help  any  one  to  any  great  extent,  but 
it  will  help  matters  in  the  next  fifteen  or  twenty  years.  I  think 
much  good  would  come  from  it 

Chairman  Strawn:  This  matter  came  up  about  ten  years 
ago  in  this  society;  and  I  think  Mr.  Brown,  in  his  last  remarks, 
has  struck  the  keynote  to  the  failuire  to  secure  anything  for  the 
surveyor  thus  far,  when  he  says  that  the  difficulty  has  been  that 
attempts  always  have  been  made  to  define  what  constitutes  a  sur^ 
vey.  A  person  needs  to  know  something  more  than  to  be  able 
to  take  a  yardstick  and  measure  off  what  amount  is  called  for,  and 
it  seems  to  me  that  we  should  commence  first  by  establishing  a 
standard  for  standard  workmanship.  Let  one  of  those  classes  be 
for  county  surveyors;  let  another  be  for  city  engineers;  let 
another  class  come  under  the  head  of  railroad  engineers,  or  ditch 
engineers,  and  I  have  seen  in  our  county  some  very  strong  evi- 
dence of  the  need  of  bridge  engineers  as  well,  for  I  know  of  a  few 
bridges  in  our  county  which,  if  twice  as  long,  would  break  down 
of  their  own  weight  In  one  case  I  asked  the  engineer  what  rule 
he  had  for  figuring  out  the  strain  sheet  for  an  iron  bridge,  and  he 
replied:  "I  haven't  any;  I  try  to  put  in  enough  iron  to  make 
them  stand."  That  one  stood,  but  I  am  candid  in  saying  that  one 
of  those  traction  engines  would  have  crushed  that  iron  bridge, 
because  it  would  scarcely  carry  its  own  weight. 

I  have  been  before  the  legislature  a  number  of  times  in 
various  matters,  and  I  will  say  that  when  you  take  anything  be- 
fore that  august  body  they  must  always  amend  it  We  had  a 
bill  before  the  legislature  which  had  been  passed  upon,  by  Judge 
Thunnan  and  found  to  be  aU  right  So  it  went  before  the  legis- 
lature in  good  shape,  but  the  committee  thought  it  was  the  proper 
tiling   to    amend   it   and   they   made   it  so   ambiguous   that 
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it  was  practically  inoperatiye.  The  difficulty  is  that 
it  is  pretty  difficult  to  diaabuae  the  mind  of  the  average 
voter,  and  especially  the  average  politician  of  the  suspi- 
cion that  surveyors  of.  the  state  are  fishing  for  something  which 
they  ought  not  to  have.  We  must  not  try  to  make  the  law  oover 
too  much.  I  feel  confident  that  we  cannot  be  too  careful  to  get 
the  law  specific,  and  at  the  same  time  not  to  cover  every  little 
thing  that  anybody  with  any  brains  or  skill  at  all  can  do. 

Professor  McFarland :     I  wish  to  add  a  word.    The  perfect 
freedom  existing  in  this  state  as  to  who  can  be  elected  county 
surveyor  was  very  beautifully  illustrated  in  a  case  which  came 
under  my  notice.    The  man  who  was  elected  had  never  gone  as 
far  aa  the  "rule  of  three,"  never  set  a  compass,  had  never  heard 
of  a  sign,  tangent  or  cosign,  did  not  know  how  to  find  the  area  of 
a  square — but  he  was  elected  to  the  office  all  the  same.    He  con- 
cluded that  the  needle  pointed  to  the  north  and  all  the  lines  were 
three  and  a  half  degrees  apart.    He  did  not  make  his  computa 
tions,  but  brought  them  to  me  to  be  done.    He  paid  no  attention 
to  the  course  at  all,  just  said  it  was  so  long  or  so  broad.    After 
a  while  he  went  down  to  survey  a  line  a  half  mile  long  and  he 
charged  ten  dollars  for  it.    I  asked  him  what  he  was  doing,  and 
told  him  that  he  ought  to  look  into  what  the  law  said  about 
charges.    It  had  not  occurred  to  him  that  there  was  any  limita- 
tion.   Afterwards  he  brought  me  some  other  pieces  to  compute, 
and  I  said  to  him:    "George,  I  shall  not  compute  any  more  of 
these,  because  I  doubt  very  much  whether  they  are  axjcurately 
run,  and  if  they  are  not  right,  people  will  find  fault  and  you  wiU 
say,  'Oh,  McFarland  did  it,'  and  I  do  not  propose  to  stand  se- 
curity for  it  any  longer."    He  had  the  good  sense  to  resign.    That 
ifl  the  kind  of  people  we  may  and  do  elect  in  the  great  State  of 
Ohio  as  county  surveyors.     I  commend  Mr.  Brown's  idea  as 
being  in  the  right  line.     I  think  surveyors  generally  a  pretfy 
honest  set  of  fellows. 

Mr.  Paul:  I  understand  this  subject  has  been  before  this 
Society  a  great  number  of  times,  and  I  fear  that  in  the  efforts  to 
pass  exclusive  legislation  of  this  kind  you  have  endeavored  to 
cover  too  much  ground.    I  am  somewhat  of  a  believer  in  a  re- 
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publican  form  of  govenunent;  and  I  can  see  in  a  great  many  ways 
there  would  be  difficulty  in  restricting  just  what  kind  of  oficers 
the  people  might  elect  I  fancy  it  would  be  very  possible  that  you 
would  run  against  a  snag  in  trying  to  restrict  the  liberty  of  choice 
of  the  peopte. .  ^ 

C.  N.  Brown:     Can  you  elect  a  man  prosecuting  attorney 
who  is  not  a  lawyer? 

Mr.  Paul:  I  do  not  propose  to  answer  questions  cat^oric- 
ally  at  this  time;  I  am  simply  pointing  out  what  might  be  an  ob- 
jection to  some  people.  But  I  do  think  we  might  proceed  on  a 
somewhat  broadjer  line  and  require  that  before  a  man  can  do 
practical  surveying  at  all  there  should  be  some  standard  pre- 
scribed and  that  standard  should  be  prescribed  by  the  profes- 
sion itself.  The  law  cannot  fit  all  contingencies;  it  must  be 
left  largely  with  the  board  of  examiners  appointed,  and  they 
will  almost  of  necessity  be  of  the  class  of  men  who  are  progres- 
sive and  attend  the  meetings  of  this  society.  Now,  I  am  not 
a  university  man;  I  never  had  the  good  fortune  to  graduate  at 
any  of  these  institutions,  and  from  the  contact  I  have  had  with 
them,  I  am  not  afraid  of  them  at  all.  What  I  am  especiallv 
afraid  of  is  the  new  crop  of  incompetents — the  old  ones  are  go- 
ing to  die  some  day.  We  must  bear  with  them  the  best  we  can, 
but  admission  of  new  ones  can  in  a  measure  be  controlled,  and 
we  can  control  that  best  in  the  same  way  that  other  professions 
are  doing  who  have  license  system — by  a  board  chosen  from  our 
oi^Ti  membership.       ^ 

Mr.  McKay:  I  think  the  society  could  with  propriety  ask 
for  legislation  in  regard  to  the  monumenting  lines  And  require 
surveyors  who  are  not  county  surveyors  to  file  records  with  the 
county  surveyor  for  reference;  and  I  think  such  a  request  would 
have  .weight,  if  it  came  from  this  Society. 
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SOME  OF  THE  BENEFITS  OF  OUR  ENGINEERS' 

ASSOCIATION. 

E.  B.  OPDYCKE,  PULASKI. 

Clearly  do  I  recall,  as  if  on  yesterday,  the  first  meetiiig  of 
our  small  band  of  surveyors  in  an  office  in  the  Capitol.  The 
names  of  a  few  of  those  with  whom  I  then  met  are  still  fresh 
in  my  memory.  A  portion  of  these  are  still  on  the  list  as  mem- 
bers for  this  eighteenth  annual  meeting.  I  presume  that  my 
attendance  at  that  first  meeting,  from  the  northwest  comer  of 
our  state,  was  actuated  by  the  same  impelling  need  that  moved 
the  others  to  attend,  viz.,  a  co-operation  with  members  of  like 
profession,  mutual  instruction  in  our  work,  and  a  more  intel- 
ligent discharge '  of  our  duties. 

Fortunately,  the  success  of  our  meeting  encouraged  us  to 
organize,  and  the  eighteenth  annual  meeting  is  placing  itself 
on  record.  As  in  the  case  of  all  organizations  which  have  a 
legitimate  purpose  in  view,  our  Association  has  been  of  in- 
calculable benefit  to  its  members;  and  the  benefits  have  even 
been  diffused  beyond  the  limits  of  membership — have  been  en- 
joyed by  many  outside. 

When  fii^t  entering  upon  the  discharge  of  my  humble  du- 
ties in  the  seventies,  I  felt  the  urgent  need  of  such  informa- 
tion as  has  since  been  evolved  in  our  different  sessions.  I  realized 
a  si>ecial  need  of  equipment  in  the  law  of  reference  to  the  re- 
establishment  of  lost  corners  in  fractional,  as  well  as  in  full  sec- 
tions, and  for  making  apportionments  in  drainage  cases.  My 
wants  were  many,  but  the  wherewith  to  supply  them  were  not, 
within  my  knowledge,  to  be  found.  As  fi  consequence,  I  stum- 
bled along  in  the  dark.  When  my  method  was  correct,  my 
work  was  right;  when  incorrect,  it  was  erroneous.  In  a  word, 
errors  were  made  by  me  which  I  deeply  regret,  but  which  I 
cannot  efface.  Possibly,  a  few  others  are  in  the  same  unfor- 
tunate condition.  I  could  present  a  case  which  was  adjudicated 
upon  by  the  Common  Pleas  Court  in  reference  to  the  re-estab- 
lishment of  a  lost  comer  on  a  township  Kne,  in  which  an  er- 
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roneous  method, 'whether  in  the  light  of  law  or  of  common 
sense,  was  employed  by  the  surveyor.  Such  error  appears  to 
have  been  discovered  neither  by  the  opposing  counsel  nor  by 
the  Court,  and  the  plaintiff,  who  should  have  won,  was  the  los- 
ing party  in  the  case. 

Soon  thereafter,  in  assuming  the  duties  of  the  office  of 
County  Surveyor,  I  was  selected  to  re-locate  the  road  on  the 
new  line.  I  was  requested  by  the  winning  attorn^  to  visit  the 
surveyor  of  the  new  line  and  to  receivd  instructions  as  to  the 
proper  method  of  making  the  survey.  I  complied  with  the  re- 
quest, and,  though  increasing  the  nimiber  establishing  the  er- 
roneous comer,  I  surely,  gave  it  not  an  ounce  weight  of  author- 
ity, so  far  as  justice  is  concerned.  To  mention  a  few  other  er- 
rors made  in  my  virgin  efforts  would  be  alike  mortifying  to  my- 
self and  unprofitable  to  others.  How  different  might  it  have 
been  bad  the  advantages  of  surveyor's  organizations  been  at  my 
hand  when  first  I  assumed  the^duties  of  the  office!  Not  even 
a  code  of  instruction  could  I  find,  which  the  State  Secretary 
was  by  law  required  to  furnish.  It  was  simply  a  groping  in  th« 
dark,  trusting  the  dictates|  of  common  sense,  right  or  wrong, 
with  no  chance  to  remove  the  excrescences  of  error  by  exchange 
of  views  with  those  of  like  calling. 

Kapid  progress  toward  the  adoption  of  correct  methods  of 
making  surveys  has  characterized  our  Association — a  progress 
far  more  rapid  than  could  have  been  achieved  without  it.  As 
a  consequence,  the  public  has  been  better  served;  and  at  a  time 
as  much  too  late  as  these  advantages  have  failed  to  be  enjoyed. 

For  the  establishment  of  the  interior  comer  of  a  section 
two  methods  had  been  employed.  First,  by'  the  bisection  of  the 
measurements  from  opposite  corresponding  quarter  comers. 
Second,  at  the  intersection  of  gitraight  lines  from  these  corhers. 
The  results  were  widely  different  in  many  cases. 

Lost  section  comers  were  also  restored  by  various  methods 
with  very  important  difference  of  results. 

In  one  of  the  earlier  Ohio  Reports  of  our  Association  the 
committee  on  land  surveying,  in  answer  to  the  question  where  a 
lost  quarter-comer  on  a  fractional  section,  adjoining  a  township 


—62— 

line,  should  be  restored,  replied,  ^^At  forty  chaiius  fram  the  sec- 
tion comer,"  throwing  the  fraction  on  the  north  and  west.  At 
the  next  meeting  I  urged  a  reconsideration  of  the  question  so 
that  our  Association  should  place  itself  on  record  in  line  with 
the  true  method.  This  it  did.  The  Michigan  Association,  a 
year  previous,  had  pronounced  itself  in  line  with  the  true  method, 
viz.,  a  pro  rata  measurement. 

During  an  intermission  at  one  of  our  earlier  meetings  I 
was  bestowing  words  of  praise  on  the  transit  for  accurate  and 
rapid  surveys.  But  in  the  little  knot  of  surveyors  with  whom 
I  was  pleasantly  discussing  the  matter,  there  were  those  who 
maratained  the  superior  merits  of  the  oompass  with  plain  sights 
— not  one  of  whom  was  outspoken  for  the  transit.  How  many 
in  our  Association  today  could  be  foimd  who  would  prefer  the 
compass  to  the  transit,  except  possibly  for  some  work  of  minor 
importance? 

Only  a  few  years  ago  the  magnetic  needle,  its  declinations 
and  variations,  were  seriously  discussed  at  one  of  our  sessions. 
It  was  recommended  that  the  necessary  observations  be  made 
by  surveyors  in  every  part  of  our  State  at  certain  fixed  times, 
and  results  reported  to  the  committee  on  surveying,  so  that  a 
true  science  of  the  needle  might  be  established,  and  to  the  end 
that  increasingly  accurate  surveys  could  be  made  by  ife  use. 

In  the  course  of  the  discussion,  however,  each  one  contrib- 
uting thereto  evolved  more  and  more  the  light  which  led  Pro- 
fessor McFarland,  of  such  gentlemanly  demeanor^  to  exclaim 
that  the  members  were  "acciunulating  a  mass  of  information 
which  was  simply  overwhelming"  (words  to  that  effect) — in- 
formation which  tended  to  show  that  little  or  no  weight  could 
attach  to  the  needle  for  the  degree  of  accuiucy  which  our  day 
required;  so  that  a  discussion  of  its  merits  was  hardly  worth 
the  time  consumed  to  the  practical  surveyor.  What  surveyor 
gives  more  than  a  second  place,  at  best,  to  the  magnetic  needle 
in  making  surveys? 

For  many  years  I  have  rarely  even  dropped  the  needle  in 
making  surveys,  but  have  relied  almost  wholly  upon  the  vernier 
and  limb  of  the  transit.     When,  by  inquiry,  the  uninitiated 
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chanced  to  learn  of  this,  it  was  amusing  to  behold  the  look  of 
astonishment.  Is  it  prudent  thus  to  inform  the  curious  inquirer? 
Does  not  the  fact,  made  public,  strip  us  of  that  digtity  which 
the  magical  power  of  the  needle  has  been  wont  to  confer  upon 
us? 

Though  the  physician  could  very  often  dispense  with  his 
physic  and  set  his  patient  on  the  road  to  convaleecence  by  ad- 
vising him  to  pursue  a  certain  hygienic  course,  yet  would  he  not 
goon  be  without  a  patient?  Be  it  so.  I  shall,  nevertheless,  not 
worship  at  the  shrine  of  the  needle  beyond  its  curiosity  in  science. 

I  have  not,  however,  set  out  the  huge  task  of  the  advance- 
ment of  our  Association  in  each  branch  of  surveying  and  en- 
gineering. Besides  the  very  valuable  reports  of  our  Association, 
there  are  the  exchange  reports  of  like  associations  of  several 
other  states  and  of  Canada — all  of  which  are  highly  interesting 
and  instructive.  Well  advanced,  indeed,  is  the  surveyor  arid 
engineer  who  cannot  glean  from  these  reports  many  points  of 
great  value  to  him  in  his  practice. 

One  of  the  most  valuable  contributions  to  the  surveying 
fraternity  is  Francis  Hodgman's  Manual  of  Land  Surveying.  Its 
author,  realizing  the  practical  needs  of  the  profession,  and  being 
encouraged  by  some  of  the  state  associations  of  surveyors,  has, 
in  this  manual,  given  the  profession  a  work  of  more  value  than 
the  text-books  on  surveying  in  general  use.  It  should  be  an  es- 
sential part  of  the  outfit  of  every  practicing  surveyor.  Every 
one  contemplating  the  practice  of  surveying  should  first  fully 
familiarize  himself  with  its  contents. 

There  is  also  to  be  highly  prized  the  acquaintances  and 
friendships  made  at  these  meetings.  These  will  be  recalled  with 
pleasure  and  will  not  be  forgotten. 

Every  surveyor  and  engineer  in  Ohio  who  is  in  practice  and 
who  takes  pride  in  his  profession,  and  who  desires  to  keep  abreast 
with  every  advancement  made  by  the  profession,  should  become 
an  active  member  of  the  Ohio  Association. 


DISCUSSION. 
Mr.  Gilpatrick:.     I  would  like  to  aak  if  there  is  such  a  thing 
as  a  code  of  instructions  furnished  by  the  Secretuy  of  State? 
Mr.  Brown:     Tea,  air. 

Colonel  Innis:  I  would  like  to  ask  whether  the  Secretary 
of  State  knew  anvthing  about  it  when  he  made  it  ? 

Mr.  Brown:  The  Secretary  of  State  did  not  make  it 
Cbaimian  Strawn :  I  will  say  chat  the  gentleman  who  was 
the  comj>iler  of  that  code  is  not  present.  Mr.  Bowen,  one  of  the 
first  members  of  this  Society,  was  employed  for  that  w<M-k;  and 
the  present  co<le,  which  was  ^^roved,  as  I  imderstand,  by  the 
Secretary  of  State,  was  prepared  by  ilr.  Bowrai. 

Mr.  Cronley:  Taking  the  latitude  and  longitude  of  Co- 
lumbus, what  is  tke  variation  of  the  magnetic  needle? 

Colonel  Innis:     The  last  time  I  took  it,  it  was  29  minuter 
That  was,  I  think,  about  two  and  a  half  years  ago. 
Mr.  Cronley:     Which  way  does  it  point? 
Colonel  Innis:     It  now  points  a  little  west  of  north. 
Mr.  Cronley:     That  is  my  idea  about  it.     I  think  in  onr 
county  it  points  about  ten  minutes  east — that  is  Allen. 

Chairman  Strawn:  It  is  only  a  short  time  since  Columbns 
stood  in  the  line  of  no  variation, 

M  McKay:  In  our  county,  Greene,  it  is  40  minutes  east 
..■>f  i\i:-  'vue  meriilian.  The  line  of  no  variation  is  between  here 
and  Xeuia. 

ilr.  Brown:  In  Pickaway  county,  observation  taken  the 
30th  I'f  last  month,  it  stood  about  5j  minutes  to  west.  Speaking 
about,  a  code  of  rules,  we  have  one  published  by  the  state,  and 
there  i*  one  i*iued  by  the  Department  of  Interior  of  Washington 
last  0.'iober,  which  is  better  than  any  other. 

y\v.  Cnjnlcy:     You  mean  from  the  land  office? 
Mr.  Brown:     Yes.  sir. 

Chairman  Strawn :     I  think  there  are  few  pec^le  who  speak 
n"w  I't"  "as  true  as  the  needle  to  the  pole,"  unless  it  is  the 
'ichors. 
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Mr.  McE^ay:  Do  surveyors  generally  use  the  needle  to 
measure  angles? 

Chairman  Strawn:  All  who  depend  on  the  needle,  raise 
their  hands?  (No  hands  are  raised.)  There  do  not  appear  to  be 
any. 

(A  siinilar  question  being  asked  as  to  how  many  had  used 
the  needle,  response  was  made  by  three  members.) 

Chairman  Strawn :  That  shows  that  young  blood  is  now  in 
the  business  and  they  do  not  regard  the  needle  as  trustworthy. 

(Colonel  Innis  stated  that  when  he  and  Mr.  Kinnear  first 
started  in  the  business  such  a  thing  as  a  surveyor's  transit  had  not 
been  made.  Mr.  McKay  thought  the  needle  had  its  uses  in  some 
sorts  of  work,  but  found  difficulty  on  account  of  the  general  use 
of  wire  fencing  on  the  farms  now,  this  affecting  the  needle.  Mr. 
Oronley  finds  use  for  the  needle  in  running  ditches  and  has  ex- 
perienced no  bad  results  from  its  use.) 
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THE  TRIANGLE. 

WHAT  IS  IT?  AND  WHAT  ITS  RELATION  TO  MATHEMATICAL  SCIENCEr 

JONATHAN  ABNETTt  LONDON. 

A  triangle  is  three  lines,  each  intersecting  the  other  two, 
inclosing  an  area.  The  lengths  of  the  sides,  their  quantity  of  di- 
vergence at  points  of  intersection  and  the  inclosed  area,  form 
seven  magnitudes;  three  sides,  three  angles  and  an  inclosed  area. 

Of  the  six  ma^itudes,  three  sides  and  three  anirles,  if  three 
are  given,  one  beside,  Ae  other  three  can  be  compulid. 

As  regards  shape,  any  triangle  will  belong  to  one  of  four 
classes,  namely:  Bight  angle  triangle,  equilateral  triangle^ 
isosceles  and  scalene. 

The  right  angle  triangle  has  one  right  angles  the  equilateral 
triangle  has  its  three  sides  equal  and,  perforce,  its  three  angles 
equal;  the  isosceles  triangle  has  two  sides  equal,  and  perforce, 
two  angles  equal;  the  scalene  has  its  sides  and  angles  unequal. 

Triangles  are  further  classed  as  plane  and  spherical.  The 
writer  will  devote  a  short  while  to  the  consideration  of  some  of 
the  properties  of  the  plane  triangle. 

The  sines  of  the  angles  of  any  triangle  are  proportional  to 
their  corresponding  sides,  and  conversely. 

According  to  the  sacred  historian,  when  the  fiat  went  forth, 
"Let  there  be  light,"  the  creative  energy  was  triangular:  Father, 
Son  and  Holy  Ghost.  Ever  since  the  newly  created  "stars  sang 
together,  and  all  the  sons  of  God  shouted  for  joy"  all  along 
ado^vn  the  path  of  time,  throughout  universal  nature,  the  creative, 
transforming  and  upiholding  triangular  energies  are  seen. 

Let  the  eye  turn  where  it  will,  or  wander  where  it  listeth, 
everywhere  it  is  met  by  stress  supported  by  triangular  forces, 
whether  in  motion,  erect  or  prone. 

The  mobility  of  the  living  is  triangular;  it  stands  erect  amid 
balanced  triangular  forces,  and  lies  prone  in  death  upon  a  like 
support. 

See  those  two  fleet  horses  on  the  track  yonder,  contending 
for  a  prize.    See  how,  with  almost  lightning  speed  the  hind  feet 
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are brought  forward.  See!  the  horse's  body,  hind  and  fore 
legs  have  assumed  a  rough  approach  to  the  equilateral  triangle, 
to  pass,  instantly  in  mid  air,  through  the  isosceles,  right  ans;\e 
and  highly  scalene,  to  be  when  the  fore  feet  touch  the  ground 
as  instantly  brought  into  position  for  a  second  leap.  This  action 
of  the  horse,  the  animal,  is  a  marvel  of  marvels,  but  so  often  wit- 
nessed it  passes  with  the  common  coins.  The  horse,  by  slow 
combustion  in  nature's  laboratory,  consumes  his  daily  ration  of 
grain,  hay  and  water,  and  its  pent-up  energy  is,  by  nature,  stowed 
away  in  his  muscles  to  be  by  him  expended  in  manipulating  his 
triangles  of  motion. 

The  heat  is  intense.  Let  us  seek  the  cool  and  grateful  shade 
of  yonder  woodland.  Let  us  seat  ourselves  by  this  giant  oak, 
monarch  of  the  hills.  See  how  his  body,  as  it  approaches  the 
ground,  expands  in  size,  spreading  out  at  the  ground  into  a  large 
base  of  roots  thrust  deep  into  the  earth.  Suppose  a  storm  pre- 
vailing from  the  West.  What  force  does  this  oak  employ  to 
hold  himself  erect?  All  his  body  west  of  the  central  neutral  axis 
as  right  angles  to  the  storm  is  subjected  to  a  tensil  stress,  while 
all  of  his  body  east  of  the  same  axis  bears  a  corresponding  com- 
pressive stress;  and  since  the  adhesion  of  the  wood  fibres  resist 
motion  among  themselves,  his  semi-axis  becomes  a  rigid  lever 
arm,  the  third  side  of  the  triangular  resistance  to  the  topling  of 
the  tree.  In  this  way  the  oak  weathers  the  storm,  encouraging, 
by  his  example,  a  like  resistance  of  the  subjects  of  his  domain  to 
their  common  enemy. 

The  heat  has  abated.  Let  us  pass  over  the  river  upon  yonder 
bridge.  We  will  pause  here  a  few  moments  and  witness  how 
nicely  an  assemblage  of  triangles  makes  a  continuous  highway 
by  bridge  viaduct  for  the  wayfarer,  while  the  seething,  foaming 
turbulent  waters  rage  beneath. 

We  will  suppose  the  first  bridge  erected  here  consisted  of 
squares  and  rectangles  on  pin  centers.  The  builder  believed 
that  squares  and  squares  only  were  wanted.  His  bridge  refused 
to  do  his  bidding  and  fell.  The  arch  was  without  a  key.  Squares 
and  rectangles  cannot  transmit  stress.  The  bridge  we  are  now 
passing  over  has  a  stress  carrying  system  of  triangles  whose  mem- 
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hen  bear  to  the  abutments  the  variable  streeaee  of  our  weight 
as  we  go  forward — a  moviag  load.    Everything  else  being  equal, 
the  greatest  carrying  capacity  is  secured  when  the  syBtem  of 
triangles  ia  equilateral 

It  is  eventide — and  the  last  rqwst  of  the  day,  to  promote 
digestion,  must  be  masticated,  if  teeth  are  present,  by  triangular 
forces. 

See  the  clock,  by  six  triangular  strokes,  announces  the 
quitting  time.  Muscles  of  high-labored  triangular  tension  relax 
and  the  expectant  stomach  is  ready  for  the  evening  meal,  while 
the  clock  contin>ies  by  triangular  swing  to  beat  the  rythmic 
measures  to  the  tune  of  fleeting  time. 

The  siin  in  flaming  glory  has  passed  behind  the  western  hills 
and  timid  stars,  that  throughout  the  day  had  withdrawn  from  ^ 
august  presence,  sally  forth.  The  air  is  balmy,  the  evening 
serene,  we  will  pass  out.  Here  on  this  rustic  seat  you  can,  by 
triaugular  suction,  enjoy  your  Havana,  while  we  surrey  our  sur- 
roundings. Cast  your  eye  upwanl  and  see  those  mysterious,  glit- 
tering, heavenly  hosts  as  they  rise,  mount  up  to  the  zenith,  then 
glide  adown  the  western  sky  to  their  setting,  What  are  those 
mysterious  bodies,  and  what  the  outcome  of  their  daily  jonmey- 
ingsi  The  simple-hearted  shepherd  of  old  asked  himself  this 
question  as  he  tended  his  lli>ck  by  night;  contemplating  these 
mysterious  bodies,  saw  God  in  them  and  became  the  better  man. 
The  shepherd  was  the  pioneer  astronomer,  the  first  to  adore  the 
Buil.ier  of  all  and  the  first  to  hear  the  world-thrilling  angelic 
shout,  "Glor\-  to  Gt.Kl  in  the  highest,  and  on  earth  peace,  good 
will  toward  meu." 

t>ee  yon  flamiiifi  star  a.s  he  travels  up  the  eastern  sky.  That 
is  the  planet  Mars,  On  account  of  his  bloody  vesture  he  was 
dinniticd  with  the  name.  Mars,  after  the  god  of  war.  Mars  jour- 
ii.'vs  in  !Ui  orbit  1-14,I100,I1(.I0  miles  icom  the  sun.  The  path  of 
duty  of  Mars.  thert.'fc>re,  lies  exterior  to  that  of  the  earth,  and  his 
ji-rindic  revuliition  but  forty-three  and  a  hajf  days  shori  of  double 
tli.it  .jf  [he  t-artb. 

The  slve]>lcss  eye  of  the  astr<:'Uonier,  when  Mars  rose  in  the 
ea>t  as  tJie  sun  set  iu  the  west.  ti^>k  his  disc  measurement  17"  1, 
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and  again  when  Mare  set  with  the  sun,  or  a's  near  thereto  as  Mars 
could  be  seen  for  the  sun's  brightness,  the  same  astronomer 
made  a  second  disc  measurement  of  7"  4.  Here  the  omnipresent 
triangle  tells  ua  the  distance  of  Mars  from  the  sun,  his  diameter 
and  time  of  periodic  revolution. 

Turn  your  eye  westward  and  see  yon  bright  planet  that 
illumines  the  western  sky.  That  planet  was  named  Venus  in 
honor  of  the  voluptuous  goddess  of  love  and  beauty.  She  is  called 
an  inferior  planet  because  her  orbit  lies  wholly  within  that  of  the 
earth.  That  same  indefatigable  star  gazer,  the  astronomer,  when 
she  looked  her  fairest  and  most  lovely  at  her  inferior  conjunction 
between  the  earth  and  sun,  made  her  disc  measurement  of  59°6 
and  again  at  her  superior  conjunction  with  the  sun  between 
Venus  and  earth,  a  disc  measurement  of  9"6.  The  triangle  here, 
mounting  the  witness  stand,  testifies  that  Venus  is  68,000,000 
miles  from  the  sun;  has  a  diameter  of  7,687  miles,  and  waltzes 
around  the  sun  in  224.7  days. 

The  orbit  of  Venus  is  inclined  to  the  ecliptic  at  an  angle  of 
3°  23^',  so  that  a  transit  of  Venus,  at  inferior  conjimction,  across 
the  disc  of  the  sun,  can  only  occur  when  Venus  is  at  or  near  one 
of  her  nodes. 

Here  again  we  find  our  man  ready  to  make  triangular 
measurements  of  the  movements  of  this  beautiful  planet.  He 
notes  the  instant  contact  of  the  discs  of  Venus  and  sun,  the 
progress  of  the  planet  across  the  sun's  disc  and  the  instant  that 
transit  ends.  Here  again  are  triangular  data  to  verify  other  re- 
sult ,  and  that  no  doubts  may  remain  he  subjects  all  to  the 
crucial  tests  of  Kepler's  second  and  third  laws,  that  the  radius 
vector  of  a  planet  in  motion  sweeps  over  equal  areas  in  equal 
times,  and  that  the  squares  of  the  periodic  revolutions  of  the 
planets  are  proportional  to  the  cubes  of  their  distances  from  the 
sun. 

The  tireless  mathematician  has  run  a  system  of  triangula- 
tion  throughout  the  solar  domain.  He  has  weighed  the  earth  in 
a  balance,  and  calling  the  earth's  weight  unity,  with  it  he  has 
compared  the  weight  of  all  other  members  of  the  solar  familv. 
He  observed  the  friendly  disposition  of  Uranus,  causing  him  to 
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diverge  from  his  path  of  duty  to  exchange  greetiiigs  with,  to  us, 
an  unknown  planet.  He  noted  the  time  and  place  when  and 
where  this  deviation  occurred,  and  employing  planetary  laws 
already  established,  computed  the  distance  of  the  unseen  stranger 
from  the  sun,  his  time  of  revolution  and  the  point  in  xpace  a  tele- 
scopic search  would  find  him,  steadily  obeying  the  solar  bdiests^ 

Here  is  an  achievement  of  the  triangle  that  eclipses  concq>' 
tion.  That  two  men  (Leverier  and  Adams)  with  the  mere  histoiy 
of  the  solar  system  spread  out  before  them,  in  glancing  over  the 
habits  of  the  planets  and  particularly  the  erratics  of  Uranus. 

From  a  study  of  the  history  of  the  solar  system  they  found 
that  at  a  certain  point  and  time  Uranus  had  broken  away  from, 
his  orbit  and  struck  out  into  space  as  though  he  had  taken  it  into 
his  head  to  quit  the  solar  domain  and  go  into  business  for  him- 
beat,  after  this  swerving  from  his  path  of  duty  as  though  he  de- 
sired to  make  the  acquaintance  of  some  fair  one  whose  calling 
led  her  in  a  line  of  dutv  exterior  to  his  own. 

This  is  enough.  These  men,  from  their  knowledge  of  the 
properties  of  matter,  knew  Uranus  would  not  leave  his  orbit  ex- 
cept in  oIh.^!  ience  to  a  cause,  and  that  that  cause  must  be  the 
existence  of  a  mass  of  matter  in  space  exterior  to  his  line  of 
travel.  Here  are  the  data.  These  men  grapple  with  their  prob- 
lem. A  solution  is  reached,  and  the  point  of  the  whereabouts  of 
the  stranger  in  space  determined.  So  confident  of  the  ctMrectnew 
of  their  dndings,  and  having  no  telescope,  they  write  an  astron- 
omer of  another  nation  requesting  him  to  train  his  telescope  so 
mauv  dei^rees  bearin:::  and  distance  fn>m  a  certain  tixed  star  and 
he  would  see  a  new  planet.  It  is  done.  There,  within  less  than 
one  degree  of  the  p<>Lnt  named,  the  planet  Xepnine  is  seen. 

So  far  the  work  of  the  triangle  is  unbaffle»L  The  mathema- 
tician is  not  content.  His  triangulations^  run  upon  the  aolar  do- 
uiaius*  have  become  commonplace.  His  triangle  and  inrestiga- 
tb.»ns  must  be  put  to  greater  test.  So  he  essays  now,  with  his 
irian;z:le,  to  lasso  von  dxed  star.  To  do  this,  where  can  he  secure 
a  base  of  surficient  length?  He  has  got  it:  he  takes  the  major 
axis  of  the  earth's  orbit,  which  in  round  numbers  is-  about  200,- 
^^^0,000  miles. 
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On  the  2l8t  of  December  the  earth  at  perihelion  passage, 
^ith  instruments  of  great  precision  and  exactness,  he  takes  the , 
bearing  of  his  star  and  its  relation  to  some  of  its  principal  neigh- 
bors, and  foUowB  up  these  instrumental  measurements  daily  until 
J^une  21,  and  the  earth  at  her  aphelion  passage.  The  result  of  all 
this  vigil  satisfies  him  that  the  parallax  of  the  major  axis  of 
the  earth's  orbit  subtends  an  arc  at  the  star,  if  any,  less  than  1". 
Assuming  that  the  semi-diameter  of  the  earth's  orbit  100,000,000 
miles  subtends  1^  of  arc  at  the  distance  of  the  sun  from  the  star, 
what  is  the  distance  of  the  star  from  the  sun? 

The    natural    sine    of    1"    of    arc    to    radius    unity    is 
'0000048481368,  and  its  artificial  ane  4.685575. 

Two  lines  diverging  from  the  star  toward  the  sim  with  a 
quantity  of  divergence  of  1"  would  separate  a  little  less  than 
485  miles  in  traversing  100,000,000  miles,  and  to  separate 
100,000,000  miles,  the  semi-diameter  of  the  earth's  orbit,  these 
lines,  the  equal  sides  of  an  isosceles  triangle,  must  journey  a 
little  more  than  20,618,556,700,000  milea  My  reader,  are  you 
lost?    The  writer  is. 

On  gentle  wing  let  us  return  from  our  dreary  flight  among 
the  stars  to  earth,  to  continents  by  oceans  bounded,  and  triangulate 
the  shore  lines  of  sea  and  national  boundaries;  anchoring  our 
stations  upon  mountain  summits  and  islands  in  the  sea. 

Our  coast  surveying  has  been  done  with  a  high  degree  of 
exactness.  At  close  of  a  system  of  triangulation  run  over  500 
miles,  a  suitable  base  is  computed  and  then  measured,  differing 
less  than  an  inch. 

By  surface  triangulation,  by  observations  made  upon  sun, 
moon  and  stars,  aided  by  the  clock  of  time;  by  observed  solar 
.iuid  lunar  eclipses,  the  geography  of  the  earth's  surface  will  be  as 
complete,  comparatively,  as  our  door  yards. 

The  triangle,  by  steady  swing,  counts  the  moments  of  time 
into  the  coffers  of  the  past;  the  earth,  by  triangular  force,  turns 
to  the  sun  when  he  reaches  in  dazzling  gloiy  high  twelve  at  noon, 
and  high  up  in  the  belfry  of  the  sky,  by  a  like  force,  the  clock  of 
ftime  sweetly  chimes  low  twelve  at  night 

Thus  we  find  the  triangle  linked  hand  in  hand  with  mathe- 
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matical  science  from  the  very  pedestal  of  its  capitol  up  to  its 
topmost  arch  which  it  supports  by  triangular  key. 

First:  Let  it  always  be  remembered  that  the  writer 
attempts  the  demonstration  of  no  theorem,  or  proposition. 
The  geometer  has  worked  over  the  triangle  as  long  as  he 
could  find  pay  dirt. 

Second:  Let  it  be  further  remembered  that  the  writer 
has  drawn  together  from  his  works  on  geometry  the  figures 
and  formulas  herein  given,  drawing  liberally  upon  the  work 
of  A.  H.  Welsh,  A.  M.,  of  Columbus  High  School,  published 
in  1878. 

Third:  Let  it  also  be  remem- 
bered that  the  sides  of  the  triangle 
A,  B,  C  are:  A=10,  b=9,  and  c 
=7,  and  mapped  to  a  scale  of  4  to 
the  inch ;  and  that  the  angles,work- 
ed  by  the  formula  of  the  corallary 
to  theorem  1. 

Cos.  = ■= gives  natural  cosine  of  angle. 

^ac 

Thus  Cos.  A=^' j"/^  ~^'  =:iS-= Jr^Nat.  Cos.  0.238095, 

2bc  126       21 

Thus  Cos.  B=^'^^'~^'  =^=^=Nat.  Cos.  0.485714. 

2ac  140    35 

Thus  Cos.  C==       °  =^=if=Nat.  Cos.  0.733333. 

2ab  180     15 

Now,  the  reader  can  convert  the  foregoing  natural 
cosines  of  the  angles  A,  B  and  C  into  artificial  cosines  by 
adding  10  to  the  characteristic  so  as  to  render  the  character- 
istic of  the  logarithm  of  the  natural  cosine  positive.  The 
natural  sine  or  cosine  of  an  angle  is  a  decimal  and  therefore 
its  characteristic  is  always  negative.    Thus: 

Angle  A,  76°  13'  33"  nat.  cos.  0.238095  log.    1.376750. 

Add  characteristic  of  10,  \Q^ 

This  gives  cos.  A=76°  13'  33"=    9.376750. 

Angle  B,  60°  56'  27"  nat.  cos.  0.485714,  log.  1.686380. 

Add  characteristic  of  10,  10^^ 

This  gives  cos.  B  60°  56'  27"=    9.686380. 
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Angle  C,  42°  5(y  0"  nat.  cos.  0.733333,  log.    1.865302. 

Add  characteristic  of  10,  10. 
This   gives  cos.  C   42°  50'  0'=    9.865302. 

So  always  remember  that  the  natural  functions  of  an 
angle  can  be  converted  into  artificial  functions  by  adding  10 
to  its  characteristic. 


Theorem  I.  The  square  on  any  side  of  a  triangle  is 
equal  to  the  sum  of  the  squares  of  the  other  two  sides,  minus 
twice  the  product  of  these  sides  into  the  cosine  of  their 
included  angle. 

First,  if  the  angle  B  is  acute  we  have  b'=aHc* — 2ad 
cosine  B;  if  angle  B  is  obtuse  we  have  b'*=a^+c'*+2ad  cosine 
B.  But  in  the  first  case,  d=c  cosine  B,  and  in  the  second, 
d=c  cosine  (180° — B),  and  by  substitution  we  have 

b*=a*+c' — 2ac  cosine  B. 
And  in  second  we  have      b^=a'-f c^"f2ac  cos.  (180 — B) 

=    aHcH2ac  cos.  (— <:os.  B) 
=    a*+c' — 2ac  cos.  B. 

Cor.:     From  this  theorem,  by  transposing,  we  get  the 

cosine    of    any    angle    of   a   triangle.      Thus    2ac    cosine 

B=a*+c* — b*.     Divide  both  sides  of  equation  by  2ac  and  we 

a«+c' b' 

^.     Performing  the  work  here  indi- 


have  cosine  B=- 


2ac 


m=i  =  "^'''^''^  = 


.       „     100+49—81 
Gated  gives  cosme  B=    2X7X10 

natural  cosine  of  B.     (See  above.) 

Hence,  the  sides  of  a  triangle  being  given,  we  can  com- 
pute the  cosines  of  the  angles. 

Theorem  II.    The  sine  of  half  an  angle  of  a  triangle  is 
^  i^  be 


6 


Theorem  III.    The  cosine  of  half  an  angle  of  a  triangle 

iseqnalto  /JS  (iS--a) 
»'  be       ' 

Theorem  IV.    The  tangent  of  half  an  angle  of  a  triangle 

is  eqnal  to  ,     US— b)    (JS— c)      j^|^  ^  ^  j^  should  be,  the 

'  iS  (iS-a)      ' 

the  sine  of  half  the  angle  A,  divided  by  its  cosine* 

The  formulas  of  theorems  11  and  111,  above,  are  derived 


b*-i-c*— « 
directly  from  the  formula,  cosine  A= — ^rr ,  to  the  corol- 


lary  to  theorem  1,  and  are  rigidly  true.    The  sides  a^lO, 
b=9,  c=7,  |S=13.    Let  us  examine  the  formula. 

/(Js-b)  (Js-c) 


>^ 


be 

What  does  it  mean?  It  means  that  the  square  root  of  the 
quotient  of  (13—9)  (13—7)  divided  by  9X7  is  the  natural 
sine  of  half  the  angle  A.    Thus: 

\^=  \-f  =  -/0.38096238095238  =  0.6172133  =  the  natural 
9X7       21 

sine  of  half  the  angle  A,  whicb=38°  6'  46.5"  and  doable  this 

gives  angle  A=76°  13'  33".    The  artificial  sine  of  half  the 

angle  A  can  be  obtained  thus:    The  formnla  reduces  ta\^ 

21. 

Now  by  logarithms  divide  by  8X21.  1.322219 

Thus:  log.  divisor  21,      a.  c.       8.677781 
"       "    dividends,  0.903090 

9.580871 
10.000000 


Add  10  to  characteristic  of  this  and  2)19.580871 

divide  the  sum  by  2,  extracts  the  square  root=  9.790435 
So  9.790435  is  the  sine  of  half  A,  38"  6'  46.5". 
And  multiplying  38°  6'  46.5"  by  2  gives  A=76°  13'  33" 
as  before. 

Now  let  us  see  how  much  juice  we  can  express  out  of 
the  formula  to  theorem  HI  for  the  cosine  of  half  A.     The 
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V13X3        / 13 
-^^  =  \_=_/Q;gj9Q4761904762= 

0.7867958=the  natural  cosine  of  half  the  angle  A=38°  6' 
46.5"  so  angle  A=76''  13'  33"  as  before. 

Since  the  formula,  •  ^fzilil?!:^  is  the  expression 

is     (is— a) 

for  the  tangent  of  half  the  angle  A,  and  since  it  is  the  natu- 
ral sine  of  half  the  angle  A  divided  by  its  natural  cosine,  we 
can  obtain  the  natural  tangent  of  half  the  angle  A  by  divid- 
ing 0.6172133,  the  natural  sine  of  half  of  A  by  0.7867958,  the 

natural  cosine  of  half  A.    Thus:     ^:J1I|1H  =  0.7844644  = 

0.78o7yoo 

natural  tangent  of  half  angle  A. 

Let  us  make  a  flank  movement  upon  tangent  half  of  A 
and  capture  it  by  logarithms.    The  formula 

Now,  as  we  have  been  using  radius,  tinity,  if  we  use  the 
radius  of  table  which  is  10000000000  we  must  use  log.  10, 
and  if  we  put  it  under  the  radical  we  must  use  20,  radius^ 

If  we  assume  a  radius  equal  to  the  square  root  of  13, 
then  the  square  root  of  8  will  be  the  tangent  to  half  the 
angle  A  to  the  same  radius.     And  if  we  wish  to  compare  the 

tangent  X  —  with  the  table  of  artificial  sines,  cosines,  etc., 

we  must  use  10000000000,  which  is  the  radius  of  that  table, 
and  to  put  it  under  the  radical  we  must  square  10000000000. 
So  to  obtain  the  square  of  the  tangent  we  state  as 

/13  :  _/8":  :  _/ 100000000000000000000  : 


_/61638461538461538461.53846 
The  log.  of  this  last  term  is  19.789147,  and  dividing  by  2  to 
extract  square  root  gives  for  tangent  iA=9.8945735. 

This  shows  that  the  triangle  is  well  nigh  omnipresent. 
It  is  simply  the  comparison  of  the  like  parts  of  similar  trian- 
gles. 

Theorem  V.    The  area  of  any  triangle  is  equal  to  half 
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the  product  of  any  two  sides  into  the  sine  of  their  included 

angle.    This  is  a  broad  proposition. 

Let  A,  B,  C.  be  the  triangle.  j{^ 

Then  its  area=iap. 

But  p=c  sine  B. 

Therefore  area  A,  B,  C=i  ac 

.      -,     10X7X0.87413763  / 

sine  B= 2 ^^ 

=30.5941171. 

0.87411743=natural  sine  of  angle  B 

o^      A  21*  sine  B  sine  c    «^  ro^  11*71 

3d.     Area  = s—^ r =:30.5941 171. 

2  sine  A 


4th.  Area=_/i  S  ( iS— a )  ( iS— B  )  ( iS— c  )=cquals  the 
square  root  of  the  product  of  the  numerators  of  the 
sine  and  cosine  of  half  the  angle  A. 

5th.    Area=iS"  tan.  \  A  tan.  JB  ten.  iC. 

6th.    Area=^S  into  radius  inscribed  circle. 

7th.    Area=the  continued  product  of  the  sides  divided  by 

twice  diameter  circumscribing  circle. 

o  *       A  ip'  sine  A 

8th.     Area=  .  ^  _    . — -=, 

sine  B  sine  C 

Reader,  don't  you  think  mathematics  have  illy  treated 
the  triangle  by  giving  so  many  ways  to  burglarize  its 
treasury? 

Theorem  VI.    The    area  of   a    triangle    is    equal  to 

/is  (JS— a)  (is— b)  (is— c).    Now,  from  this  let  us  get, 

if  we  can,  the  sine  of  angle  A.    To  do  this  we  have  area  of 
tTiangle=ibc  sine  A.    But  sine  A=2  sine  iA  cosine  iA,  and 

smeofiA=/(*S-b)aS-c) 

/  be 


and  the  cosine  of  iA=  /        ^f ' 

^        tf  be 

multiplying  twice  the  sine  of  iA  by  its  cosine  we  get  the 

sine  of  A=/igJ^S-^)  (^S-b)  {^^^     That  is,  the  sine 
^  be 

of  A=twice  the  area  of  the  triangle  divided  by  the  product 

of  its  including  sines,  and  is  another  way  of  asserting  that 

the  sine  of  any  angle  of  a  triangle  into  the  product  of  its 
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adjacent  sides  equals  twice  the  area  of  the  triangle.  So,  if 
you  have  the  sides,  compute  its  area  and  divide  twice  this 
area  by  the  product  of  any  two  adjacent  sides,  gives  the  nat- 
ural sine  of  the  included  angle. 

Theorem  VII.  Any  side  of  a  triangle  is  equal  to  half 
the  sum  of  the  sides  into  the  sine  of  half  the  opposite  angle 
divided  by  the  product  of  the 
cosines  of  the  adjacent  half  angles. 
A  rigid,  direct  and  lucid  demonstra- 
tion  of   this    theorem     gives    the 

f         I       -J  is  Sine  JA       ,^ 

formula,  side  a= T-=r rFi=iS 

cos  iB  cos  JC     * 

tan  i  A.  Either  of  these  formulas  will  give  side  BC.  From 
which  the  sides  may  be  determined  when  their  sum  and  the 
angles  are  given. 

Theorem  VIII.  The  perpendicular  from  any  vertex  of 
a  triangle  to  the  opposite  side  is  equal  to  that  side  into  the 
product  of  the  sine  of  the  adjacent  angles,  divided  by  the 
sine  of  the  sums  of  those  angles. 

For  p=b  sine  C,  and  sine  A:  sine  B:  :a:b  , 

mi.      r  ^  sine  B  sine  C    a  sine  B  sine  C 

Therefore  p= ; r = — ; — tdXTm —  • 

sine  A  sine  (B+C) 

Problem  I.  Given  the  three  sides  of  a  triangle  to  find 
the  radius  of  inscribed  circle. 

Jr  (a-f  b-f-c)=irs=area,  and  Radius  da, 

by  theorem  VlU,=^^^?^^^r§^^ =2.3533936. 

sine  i  (B+C) 

But  area  of  triangle  A,  B,C= /|s(Js— a)  (is — b)  (is— c) 

Therefore  irs=— ^iS  (iS— a)  (iS— b)  (iS-c). 

Hence.  r=:— ^JS  (jS-a)  (iS-b)  (iS^)  ^?I??^ 

is  is 

/(iS-a)  (iS-b)  (iS-c). 
/     


a  sine  B 
sine  A 


iS 

Problem  II.  Given  the  three 

sides  of  a   triangle  to  find  the 

radius  of  the  circumscribed  circle. 

The  angle  D=the  angle  A,  since 

each   equals  iBC      The    ia=r 
sine  D=r  sine  A. 


2.3533936. 
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.".  r 


a 
2  sine  A 


a 


^  /^SgS-a)    gs-b)    (^S-c) 
^  be 

abc 

A  area=7-TTT- =5,148. 


be 


4  area' 


A  nat.  eos.  0.2380962 
B  **  "  0.4857142 
C     "      "     0.7333334 


Ar— 9376751  A  76°  13'  33" 
"  9686381  B  60°  56'  27" 
"      9865302    C  42°  50'    0" 


Problem  III.  Given  the  three  sides  of  a  triangle,  to  find 
the  radii  of  the  escribed  circles.    An  escribed  circle  is  exter- 


ior to  the  triangle,  tangent  to  one  side  and  the  other  two 

sides  produced. 

Computed  radii— r— on  a=l  0.1 980390. 

r'— on  b=:  7.6485293. 
r"— on  c=  5.0990196. 
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By  theorem  VIII 

a  sine  j  (180°— B)  (sine  |  (18(f— C) 
sine  J  (360°— (B+C) 

_  a  sine  (90°— jB)  (sine  (90°— jC) 

—  sine  (180°— J  (B+C) 

a  cos  ^B  cos  i^C a  cos  jB  cos  ^C - 

—  cos  i  (B+C)     -         ^^JK         =  *^  ^*°  *^- 
The  first  and  second  formulas  above  refer  to  the  triangle 

ABC;  the  third  and  fourth  formulas  refer  to  the  triangle 
ABC  using  the  cosines  of  the  half  angles  of  A,  B  and  C, 
which  are  the  sines  of  their  corresponding  complements  in 

the  exterior  triangle  ABC.    Reader,  is  not  this  pretty?    How 

nicely  we  coQipute  the  parts  of  the  exterior  triangle  ABC  by 
the  use  of  the  functions  of  the  half  angles  of  the  triangle 

ABC.  Mr.  Triangle,  ABC,  is  not  aware  that  we  know  any- 
thing about  whether  he  has  a  large  bank  account  or  stands 
mortgaged  for  his  worth.  Let  us  say  nothing  to  him  about, 
"where  ignorance  is  bliss,  it  is  folly  to  be  wise." 

We  will  now  discuss  the  last  formula  above=iS  tan  ^A, 
and  see  if  we  can't  express  some  nectar  out  of.it.  Remember 
the  expression  =^S  tan  ^A  is  the  same  as  the  first  formula 
given  below  in  a  modified  form. 

Therefore  r=iS  ^/aS-b)  (iS=^)_  /jS-gS-b)  (jS-c) 

|___JSjiS— a)        ^  is  (is- a) 

=  /is  (iS-a)  (iS-b)  (iS-c)_  area       ^^^^   j^^     ^^ 

•  (iS=^r iS=i;'  ' 

see  if  we  can  get  the  successive  steps  taken  in  the  last 

c  r  ^      '    L  Au  i-j^  COS  i  B  COS  ^C 

four  formulas  above.    Above  we  had  r= ,   ^ — ^— = 

cos  t  A 

i  S  tan  i  A.    Then  that  being  true,  gives  us 

r=i  S    /ftS— b)(iS— c)^    j^^^  1^    squaring  i  S  and  put- 

ting  it  under  the  radical  we  get  the  second  formula: 


r  =/^^'  i^Sr-h)  (is— c)^      jj^x^    l,y    multiplying    both 

^  iS  (JS — a) 

numerator  and  denominator  by  the  denominator,  we  get 
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r=  /  >^S'  (IS— a)  (jS-b)  (jS-c)    Now,  divide  both  terms 

^  iS'  (JS— a)' 

of  this  fraction,  the  ^S',  coefficient  of  the  parenthetic  part 
of  the  enumerator,  by  iS*,  the  parenthetic    part  of  the 

denominator,  and  we  get  r=  /JS  QS— a)  (|S— b)  (|S— c) 

^  "^ (IS— a)' . 

Next  extract  root  gives  r=  /JS  (j  S— a)  (j  S^b)  (|  S— c) 

'^  5 — a 

area 

^^  "^^  TTo — \'    So  you  see  the  radius  of  either  escribed 
(i  S— a) 

circle  is  equal  to  the  area  of  the  triangle  divided  by  the  half 
sum  of  the  sides  diminished  by  the  side  on  which  the 
circle  stands. 


ab,  N  11°  5'  W  30.63  chains, 
be,  S  88°45'W  7.88 
cd,  S  7°  10'  W  14.42 
de,  N  86°  30'  W  23.30 
ef,  N  71°  30'  W  22.87 
fg,  S  27°  7'  W  18.72 
gh.S  7°55'E  34.74 
ha,  N  67°  15'  E   69.59 

Problem.  From  the  above  survey,  abcdefgh,  con- 
taining 223.30  acres,  draw  a  line  from  the  stock-pool  at 
e  to  the  West  Jefferson  pike,  to  part  off  to  the  East  96.18 
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acres.  To  do  this  first  tabulate  the  courses,  distances^  lati- 
tudes and  departures  of  above  survey  from  a  to  e.  The 
differences  of  the  latitudes  and  departures  will  give  the  lati- 
tude and  departure  of  the  closing  course  and  distance  ea. 
NoWy  compute  the  closing  course  and  distance  ea. 

To  compute  the  closing  course,  ea,  state 

1229682 

as  difference  of  latitude  1 6.97        ac.  877031 8 

is  to  difference  of  departure    39.03  1.591399 

so  is  radius  90°  10000000 

to  tangent  of  course  ea  66°  30'  3"    10.361717 

Next  compute  the  distance  ea=42.56  chains. 

9.962401 

Thus  as  sine  of  the  course  66°  30^  3"  a.  c.  0.037599 
is  to  radius  90°  10.000000 

so  is  the  departure  39.03  1.591399 

to  the  distance  ea,  42.5696  1. 628998 

Next  tabulate  and  compute  the  land  you  have  inclosed 
in  your  survey  abcdea,  equal  to  41.59  acres,  leaving  54.59 
acres  yet  to  be  parted  off. 

Next  from  your  closing  course,  S  66°  30^  E  and  the 
course  of  the  West  Jefferson  pike,  N  67°  15'  E,  reduce  the 
angle  eah,  46°  15'.  Now  since  the  area  of  any  triangle 
equals  half  the  product  of  the  sine  of  the  angle  into  its  adja- 
cent sides,  and  since  the  area  54.59  acres  yet  to  cut,  is  a 
triangle,  and  since  we  have  the  included  angle  46°  15'  and 
one  of  the  adjacent  sides  42.56  chains  we  can  obtain  the 
other  side  along  the  West  Jefferson  pike  by  dividing  twice 
the  area  54.59  by  the  product  of  the  sine  of  46°  15'  into  the 

given  side  42.56  chains,  thus: 

log.    9.858756 

"      1.628998 

sine  46°  15'  =  a.  c.  0.141244 

log.     42.56  =  a.  c.  8.371002 

2X54.59  acres=1091.8  sq.  chs.  3.038142 

35.513  chs.  1.550388 

So  you  see  we  must  measure  S  67°  15'  W  from  a  on  the 
West  Jefferson  pike  36.513  chains  to  i  to  get  64.59  acres 
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more  land.    Next  to  get  course  and  distance  from  i  to  e  at 
stock  pool: 

Thus  latitude  and  departure  of  ea  S  16.97  £  39.03 


On  pike 


Ci 


(( 


i( 


iC 


ai  S  13.73  W  32.75 


S  30.70  E    6.28 

This  gives  for  the  difference  of  latitude  of  the  course  and 
distance  ie  30.70  chs  and  6.28  chs.  and  to  1.487138 

compute  the  course  state  lat.  30.70  a.  c.   8,512862 

Dep.        6.28  0.797960 

Radius  90°  10.000000 

Long,  of  course  11°  34'  9.310822 

For  the  distance  ie  square  the  latitude  and  departure 

and  extract  the  square  root  of  their  sum  gives  about  31.336 

chains. 

The  reader  will  see  the  differece  of  departure  is  6.28 

chains  E.,  so  the  course  and  distance  to  the  stock  pool  must 

make  30.70  chains  N.  and  6.28  chains  W.  N.  11°  34'  W. 
.31.336  chains. 

Problem  5.  This  is  a  desperate  case.  The  surveyor 
went  to  the  house  of  the  owner  of  the  annexed  tract  of  land 
on  other  business,  not  as  surveyor. 
While  there,  the  owner  wanted  the 
surveyor  to  measure  the  quantity  of 
land  in  the  figure  A,  B,  C,  D.  The 
surveyor  had  with  him  his  field 
book  and  pocket  table  book,  and  in 
his  buggy  a  100-ft.  tape  and  set  of 
marking  pins.  The  owner,  an 
ax  and  plenty  of  help.  The  sides 
cannot  be  measured  on  account  of 
obstructions.  Each  corner  can  be 
clearly  seen  from  its  diagonal  cor- 
ner and  the  diagonals  can  be  well 
measured. 

Reader,  under  the  circumstan- 
ces,  what  would  you  advise  the  surveyor  to  do  ?      Set  up  a 
flag  staff,  each,  at  A  and  B.     Now,  from  C  line  in  a  stake 
and  tack  it  a  foot  or  so  on  each  side  the  intersection  of  the 


_g<.44 
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diagonals  at  E.  Do  the  same  between  D  and  B  by  stretch- 
ing a  twine  string  between  tacks  in  each  pair  of  stakes, 
drive  and  accurately  tack  stake  at  intersection  of  the  diago- 
nals A,  C,  and  B,  D.  Now  what  ?  In  range  with  tack  at 
E  and  staff  at  A,  drive  and  tack  a  stake  at  P,  100  feet 
toward  C,  from  tack  at  E.  In  like  manner  tack  a  stake  100 
feet  toward  D  from  E.  What  next?  Measure  distance, 
very  accurately,  from  tack  at  f  to  tack  at  g,  equal  to  a  shade 
less  than  85.577  feet.  Now  what?  Divide  85.577  feet  by  2 
=42.7885  feet.  Next,  divide  the  42.7885  feet  by  the  100  feet 
measured  on  the  diagonal,  equals  0.427885.  What  is  this 
0.427885  ?  It  is  the  natural  sine  of  half  the  angle  at  E,  and 
searching  in  your  table  of  natural  sines  you  find  it  is  the 
sine  of  25°  20'  the  double  of  which,  60°  40',  is  the  angle  E; 
the  natural  sine  of  50°  40'  is  0.7734716.  The  next  step? 
Measure  nicely  the  diagonals,  C,  A,  and  D,  B,  70  and  65 
four  pole  chains  respectively,  noting  distances  from  C  and  D 
to  tack  at  intersection  of  diagonals  at  E,  40  and  33.30  chains 
respectively. 

Next.  Multiply  natural  sine  of  50°  40'  by  the  product 
of  the  diagonals  70  and  65  chains  and  divide  the  product  by 
two  gives  the  area  of  the  figure  A.  B.  C.  D.  thus: 

0.7734716X70X65  ^  1769.64789  square  chains  =  175.964789 

acres.     If  our  work  is  exact  the  above  is  the  exact  area. 

Reader,  don't  you  think  the  triangle  to  the  surveyor  is 
a  pole  star?  By  latitudes  and  departures  he  computes 
his  surveys,  by  latitudes  and  departures  he  computes  his 
whereabouts  on  life's  seas,  and  by  the  latitude  of  old  age  and 
longitude  of  time,  he  can  closely  estimate  the  point  at  which 
he  will  meet  the  icy  river  that  separates  his  surveys  of 
probation  in  this  life  from  the  surveys  of  fruition  he  will 
make  upon  the  other  shore. 
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SECTrON  LINES  AND  COUNTY  BOUNDARIES. 

PROF.   R.  W.   M^FARLAND,  OXFORD,  OHIO. 

The  question  implied  in  this  caption  should  be  overhauled 
and  fully  discussed.  It  has  come  up  more  than  once,  and  ia  liable 
to  be  sprung  at  any  time,  in  a  number  of  counties  in  this  State. 
In  such  cases  the  county  surveyors  on  both  sides  of  the  disputed 
line,  will  probably  be  called  on  to  execute  the  decrees  of  the  court 

It  is  proposed  in  this  paper  to  examine  the  question  math- 
ematically, practicallv,  and  historically. 

Few  terms  are  sooner  learned  by  the  child  after  he  gets 
under  the  oj>en  Bky,  than  the  terms  east,  west,  north,  and  south. 
The  Sim  rises  in  the  east  and  sets  in  the  west, — ^which  direction  is 
east  and  which  is  west?    The  answer  is  soon  learned. 

"Once  on  a  time"  in  questioning  a  lot  of  Ohio  teachers,  I 
inquired  whether  the  sun  always  rises  at  the  same  point  on  the 
eastern  horizon,  summer  and  winter.  One  thought  that  it  did; 
one  was  not  very  sure;  and  one  had  never  looked  to  see.  To  that 
lot  of  treachers,  "East"  denoted  only  the  general  direction  toward 
the  rising  sun.  To  a  surveyor  or  engineer,  the  word  has  a  much 
more  specific  meaning.  We  propose  to  show  in  what  sense  various 
legislatures  of  Ohio  have  used  the  terms  north,  south,  east,  and 
west;  and  what  degree  of  departure  from  the  strict  meaning  we 
actually  find  in  the  laws  of  Ohio.  The  importance  of  the  ques- 
tion is  my  apolc^^  for  introducing  and  discussing  it. 

The  first  law  ever  passed  by  any  legislative  body,  so  far  as 
T  know,  concerning  the  division  of  lands  into  Ranges,  Townships, 
and  Sections,  was  enacted  by  the  Congress  of  the  United  States, 
under  the  old  articles  of  confederation,  more  than  two  years  be- 
fore the  present  constitution  was  formed.  The  act  was  passed  on 
the  20th  of  May,  1785. 

This  act  is  quite  long  and  embrace©  many  points; — that 
which  pertains  especially  to  my  subject  is  as  follows,  viz:  '^The 
first  line  ninning  north  and  south  as  aforesaid  shall  begin  on  the 
river  Ohio,  at  a  point  that  shall  be  found  to  be  due  north  from 
the  western  termination  of  a  line  which  has  been  run  as  the  south- 
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era  boundary  of  the  state  of  PenBsylvania;'^ — this  was  the  cele* 
brated  ''Mason  and  Dixon's  line/' — eatabHshed  about  twenty 
yean  before,  and  about  which  afterwards  sfl  the  blatant  d«na* 
gogues  of  the  coimtry  used  to  howl,  and  that  ^'within  the  memory 
of  me&  still  living. '*  But  to  return  to  my  quotation  from  the 
aforesaid  act, — ''And  the  first  line  running  east  and  west  shall 
begin  at  the  same  point,  and  shall  extend  through  the  whole  t^> 
ritory."  [Laws  of  the  TJ.  S.  Vol.  1,  p.  '667.]  By  this  lattw  ex- 
pression you  must  not  suppose  that  this  east  and  west  line  was  to 
be  extended  to  the  Pacific  ocean, — for  the  country  west  of  the 
Mississippi  at  that  time  belonged  to  other  nations.  Nor  does  it 
mean  to  the  Mississippi, — but  only  forty  two  miles,  the  widest 
extent  of  land  then  ordered  to  be  surveyed.  This  first  east  and 
west  line  is  the  north  boundary  of  the  old  First  Seven  Banges. 

MATHEMATICAL    POINTS. 

A  true  east  and  west  line  is  the  arc  of  a  small  circle  whose 
plane  is  parallel  to  the  plane  of  the  equator.  The  equator  is  a 
gratt  circle.  Now  it  is  mathematically  impossible  for  the  arc  of 
any  great  circle  to  coincide  with  the  arc  of  a  small  circle,  so  much 
as  the  breadth  of  a  hair.  They  can  not  do  so  even  for  two  consec- 
utive  points.  But  the  "Geographer,'^  as  the  Surveyor  General 
at  that  time  was  called,  was  required  personally  to  set  out  that 
east  and  west  line  of  icrty  two  miles.    And  he  did  so. 

Supposing  the  Geographer  to  have  set  his  theodolite,  or 
sight-vane  cconpass — whichever  it  was — at  the  designated  point; 
and  that  by  art  and  skill,  or  else  by  needle  and  guess-work  and 
good  luck,  he  had  fixed  his  sight  line  at  right-angles  to  the 
meridian — supposing  him  to  have  had  a  true  meridian,  as  he  h^d 
not, — and  supposing,  also,  that  his  first  flag  had  been  set  in  this 
Hne  at  a  distance  of  a  hundred  feet,  or  a  thousand  feet,  or  any 
other  practicable  distance, — what  thon  ?  Why,  this, — no  differ- 
ence how  far  away  this  first  fiag  was  set,  if  placed  accurately  in 
the  line  of  sight,  it  would  not  be  in  the  parallel  of  latitude  which 
oMKtitiites  tho  true  east  and  west  line. 

The  line  sighted  out  is  the  arc  of  a  great  circle,  tangent  to 
the  plane  of  the  small  circle  at  the  starting  point.  At  the  end 
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of  the  first  mile,  the  flag  would  be  more  than  a  foot  to  the  south 
of  the  true  line;  at  the  comer  of  the  first  township,  it  would  be 
more  than  twenty  one  feet;  and  at  the  end  of  forty  two  miles^  it 
would  be  more  than  four  hundred  feet  out  of  the  way.  Suppose 
the  Geographer  to  have  kept  on  in  the  same  line  on  which  he 
started,  until  he  should  get  one-fourth  of  the  way  round  the 
earth, — he  would  then  be  twenty  eight  hundred  miles  too  far 
south,  and  would  be  crossing  the  equator  at  an  angle  of  about 
forty  degrees,  and  be  going  toward  the  south  west  But  this  you 
might  say  would  begetting  "out  of  his  latitude"; — so  it  would, 
nobody  would  dissent  from  your  conclusion. 

Let  us  have  the  Geographer  try  again;  and  suppose  that  his 
first  flag  had  been  sent  forward  a  mile,  and  by  accident  had  been 
placed  exactly  on  the  parallel  of  latitude.    This  could  be  done 
only  at  the  expense  of  the  angle,  which  would  differ  from  a  right 
angle  by  more  than  two  and  one-fourth  minutes.    Even  in  this 
case,  the  half  mile  flag  would  be  five  and  a  half  feet  too  far  north; 
and  should  the  line  be  prolonged,  the  same  difficulties,  as  men- 
tioned in  the  first  supposition,  would  recur.    In  fine,  a  true  east 
and  west  line  in  this  sense  has  never  been  run;  and  it  is  but  fair 
to  say  that  it  never  will  be;  and  if  it  were,  it  would  not  be  allowed 
to  stand.    For  the  plane  of  such  a  line  is  inclined  for  this  latitude 
at  an  angle  of  about  forty  degrees  to  the  south  of  the  zenith;  and, 
consequently,  the  line  running  up  the  acclivity  on  the  east  side  of 
a  hill,  would  bear  to  the  south;  and  among  hills  such  as  I  find 
in  Perry  county,  the  line  at  the  top  of  the  hill  would  be  two  hun- 
dred or  three  hundred  feet  south  of  its  position  at  the  foot    On 
the  west  side,  going  down,  the  conditions  would  be  reversed.    The 
line  would  not  run  straight  even  over  a  clod;  its  position  on  the 
top  being  further  south  than  its  position  at  the  bottom,  by  the 
whole  thickness  of  the  clod.    Then  a  due  east  and  west  line  in  this 
sense  is  ruled  out  of  the  case  in  toto. 

PRACTICAL  POINTS, 

N'early  all  lines  in  Ohio  were  originally  run  with  the  old 
fashioned  sight- vane  compass.  At  that  time  no  other  kind  was  in 
use.    If  ow  with  what  degree  of  accuracy  can  you  run  a  line  with 
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sucli  an  instrument?  Did  you  ever  try?  I  have  run  hundr^  of 
miles  in  this  way.  AU  of  you  who  have  used  such  an  instrument, 
know  that  it  is  a  very  accommodating  assistant,  and  will  allow 
your  flag  to  be  set  two  or  three  feet  on  either  side  of  the  true 
line;  and  the  surveyor,  in  order  to  do  good  work,  must  use  his 
judgment  as  much  as  his  compass,  or  his  line  of  departure  will 
run  away  with  him. 

For  the  present  I  say  nothing  about  the  secular  yariation 
of  the  needle, — the  quantity  by  which  from  age  to  age,  it  deviates 
from  the  true  meridian.  I  call  attention  only  to  the  daily  varia- 
tion. And  this  changes  from  day  to  day,  and  from  month  to 
month  throughout  the  year.  The  average  for  January  is  not  the 
average  for  July.  It  varies  every  month  in  the  year,  every  day 
in  the  month,  and  every  hour  in  the  day.  These  facts  and  many 
more  of  like  import  have  been  fully  established  by  the  observa* 
tions  at  Toronrand  elsewhere,  m  variation  m  Ohio  maj 
reach  fifteen  minutes  in  a  single  day.  Wherefore,  a  line  run 
by  the  same  men,  with  the  same  instruments,  with  the  same  care, 
and  with  equal  correctness,  at  eight  o'clock  in  the  morning,  and 
at  two  o'clock  in  the  afternoon,  will  differ  eleven  or  twelve  feet  at 
theendof  the  first  half  mile.  And  all  of  you  knowthat  theaverage 
landowner  in  Ohio  will  not  surrender  his  claim  to  twelve  feet  of 
ground  without  some  kind  of  a  contest,  even  if  it  is  only  ^^a  dis- 
coofflon  wid  sticks,"  after  the  maimer  of  a  Donnybrook  Fair. 

How  many  of  you,  practical  surveyors  as  you  are,  and  willing 
and  anxious  to  do  jour  whole  duty,  as  I  believe  most  surveyors 
are, — ^how  many  of  you  have  ever  paid  any  attention  to  this  daily 
variation  of  the  needle  in  your  practice?  What  then  is  the  pros; 
pect  of  getting  lines  laid  down  due  north  and  south,  or  due  east 
and  west?  The  east  and  west  line  which  the  United  States  statute 
calls  for,  is  only  an  approximation  to  the  arcs  of  a  great  circle 
which  approach  more  or  less  nearly  to  a  perpendicular  drawn  to 
the  meridian.  How  this  approximation  is  made,  does  not  come 
within  the  limits  I  have  set  for  this  discourse.  Even  the  meridian 
determined  by  observations  on  the  pole  star,  at  its  greatest  eaHt;em 
or  western  elongation,  is  only  approximate.  To  see  this  fact,  look 
at  the  methods  given  in  Chauvenet's  Astronomy  for  determining 


the  true  poatkm  of  a  star,— conectioBe  f cmt  refncticNii,  for 
pcralkay  for  pieeaBon,  for  abeiTmlioii,  SBd  for  vkslerer  other 
ifeiBgs  cmae  etror.  Tbeinediods  there  giToi  are  practiced  by  tke 
United  States  Coast  Sarr^j. 

The  ttnea  in  Athens  and  Perry  comities  where  I  hare  been 
tracing  them  more  or  less  for  etgkt  jeais,  all  vary  from  die  trpe 
meridian  by  aboot  three  and  a  half  degrees,  on  the  average;  but 
Txrying  a  degree  or  ao  on  rith^  side  of  that  av^age.  Yet  in 
deeds  and  leases  and  uMMigages  all  these  fines,  by  the  thousand 
are  called  north,  or  south,  or  east,  or  west. 

In  Symmes's  Purchase,  e^Etending  &CMn  theOhioriv^  north- 
eastcriy  between  the  Miami  Rivers,  to  a  line  a  few  miles  north 
of  the  city  of  Hamilton,  the  Section,  Township,  and  Sange  lines 
deviate  abont  six  degrees  from  their  proper  position  as  meridian 
lines  and  perpendicnlars  thereto.    And  the  variations  from  this 
six  degree  error,  may  range  as  high  as  two  or  three  d^rees  on 
either  side.     The  sight  of  a  true  map  of  Bntler  county  is  a 
^^spectacle  for  gods  and  men.'^    On  s<»ne  of  the  fines,  the  marker 
in  the  original  surveying  party  seems  to  have  lost  his  count  of 
**outs;''  for  some  of  the  miles  are  twenty  rods  too  short,  others  are 
twenty  rods  too  long,  and  in  a  few  cases  the  errors  have  exceeded 
fifty  rod&     The  section  fines  for  miles  look  fike  dog^legs  pro- 
longed for  the  purpose  of  exhibiting  a  few  more  joints.    I  have 
surveyed  for  more  than  forty  years  in  Symmes*s  Purchase,  and  in 
the  Congress  lands  to  the  west  of  the  Great  Miami;  I  have  sur- 
veyed for  more  than  eight  years  in  the  Ohio  Company's  Purchase, 
and  in  the  Congress  lands  outside  of  that  district;  abo  in  the 
United  States  Military  district;  in  the  Virginia  Mifitary  District^ 
and  elsewhere;  and,  so  far  as  I  can  now  remember — and  I  always 
make  a  record  of  everv  line  I  run — I  have  never  found  a  section 
or  other  line  exactly  east  and  west,  or  exactly  nordi  and  south. 
Kor  have  I  found  a  section  fine  exactly  a  mile  I(«g.     I  have 
examined  all  the  fines  in  many  townships^ — lines  certified  to  by 
the  Registrar  of  the  Land  Office  to  be  true  copies  of  the  orig- 
inals,— I  have  examined  also  for  mvself  hundreds  of  lines  in  the 
Records  in  the  Land  Office  here  in  the  State  House,  taking  the 
original  notes  which  are  in  pencil,  and  I  say  that  not  one-tenth 
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of  the  lintes  examined  make  anj  pretenae  of  being  eighty  chains 
to  the  mile.  A  few  do  so,  and  some  of  these  few  I  have  had  oc- 
casion to  measure; — but  not  one  of  them  will  hold  true.  Now 
all  this  wide  examination  of  things  done  in  the  original  surveys, 
leads  to  the  inevitable  conclusion  that  all  the  lines  set  out  by 
surveyors  are  only  approximations  more  or  less  near  the  truth. 


HISTORICAL  POINTS. 

To  speak  in  general,  far  more  than  half  the  county  boun- 
daries in  Ohio  go  by  range,  township,  and  section  lines>  and  were 
so  ordered  by  legislatire  Authority.  I  hare  examined  one  hundred 
and  fourteen  acts  oi  the  Legislatures  of  the  period  extending  ^m 
1797  to  1825.  In  due  time  I  propose  to  examine  the  remainder, 
and  these  are  relatively  few  compared  with  the  number  before 
1825. 

I  begin  with  the  county  where  I  now  work,  Perry.  The  act 
to  erect  that  county  Was  passed  December  26,  1817.  [Laws  of 
Ohio,  Vol.  16,  p.  26.]  to  take  effect  the  first  of  the  following 
March.  It  reads  in  part  (thus:  ^^Beginning  on  the  line  between  the 
counties  of  Licking  and  Fairfield,  at  the  northwest  comer  of 
the  eighteenth  t6wB0hip  of  the  seventeenth  ruige,  thence  south 
with  said  range  line  to  the  southw^  comer  of  the  said  township 
eighteen;  thence  east  four  sections  to  the  northwest  comer  of 
section  two,  towtiship  sevente^  range  seventeen;  thence  south 
with  said  section  line  t6  the  south  line  of  township  seventeen; 
thence  with  the  township  line  east  to  the  southeast  comer  of  said 
tewnship;  thenoe  soiith  on  the  line  betwieen  the  siitteehtli  liftd 
seventeenth  ranges^  to  the  southwest  coMer  of  section  ttiiiet^i^in, 
in  tewnriliip  fourteen,  range  sixteen;  thence  east  to  the  flfoiiA' 
east  corned  of  section  twenty-four  in  the  same  township  i^d 
range";  etc.y  etc.,  through  all  the  fourteen  lined  which  eonstitutc^ 
the  caantf  boundaries. 

It  siiay  be  well  to  state  that  in  the  old  first  Seiren  BaiigiBto, 
llso  in  the  Oido  Company's  Purchase,  and  in  Symmes's  Purdbase, 
the  thir^  six  sections  of  a  township  are  numbered  in  the  f  ottow- 
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tog  way:  Number  one*  is  in  the  southeast  comer,  number  two 
is  north  of  one,  three  next  north,  etc.,  to  six  which  is  in  the  north 
eftst  comer;  then  returning  to  the  south  line  of  the  township, 
number  seven  lies  west  of  one,  then  numbering  northwardly  to 
twelve;  and  so  on;  number  thirty-six  is  in  the  northwest  comer 
of  the  township.  This  was  the  first  way  of  numbering  the  sec- 
tion&  The  method  was  soon  changed,  and  the  second  way  which 
is  still  in  use  was  devised.    In  this  second  method  section  one  t 


*  See  Fig.  1. 
t  See  Fig.  2. 
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is  in  the  northeast  comer  of  the  township,  the  numbering  proceeds 
toward  the  west,  and  section  six  is  in  the  northwest  comer  of  the 
tpwnahip;  seven  is  by  the  side  of  six,  and  the  numbers  then  run 
east,  so  that  number  twelve  stands  beside  one;  the  next  tier  is 
numbered  toward  the  west,  going  and  returning  after  the  manner 
of  one  plowing  com,  back  and  forth,  so  that  section  thirty-six 
is  in  the  southeast  comer  of  the  township,  diagonally  opposite  to 
its  position  in  the  first  method.  Also  in  Symmes's  Purchase  the 
ranges  run  east  and  west;  elsewhere  they  run  north  and  south. 
The  first  broken  strips  at  the  south  side  of  this  knd  along  the 
Ohio,  are  called  the  first  and  second  fractional  ranges;  then  fol- 
low the  first  entire  range;  the  second  entire  range,  etc.,  to  fifteen. 
As  Perry  cotmty  is  not  in  the  Ohio  Company^s  Purchase,  in  the 
description  of  the  last  line  of  the  Perry  county  boundary  above 
given,  you  will  notice  that  if  you  describe  a  line  as  running  from 
the  southwest  comer  of  section  nineteen  to  the  southeast  cottier 
of  section  twenty-four  in  a  township  where  the  sections  ar  num- 
be^  .ecordi^  « the  «e«.d  M^li  .b«,e  giv«,  to  li.»  n». 
east  through  the  whole  town^p  cutting  off  two  tiers  of  sections 
on  the  south  side  of  that  township. 

like  remarks  apply  with  the  same  force  also  to  all  the 
eighteen  lines  which  make  up  the  boundaries  of  Hocking  county. 
[Ohio  Iaws,  Vol.  16,  p.  60.]  In  every  instance  the  words  north, 
south,  east,  and  west  are  made  to  coincide  with  the  section  lines  by 
the  very  words  of  the  statute,  or  by  necessary  implication,  as  has 
been  shown  in  the  case  of  Perry  county.  These  are  merely 
specimens  of  the  general  practice  of  all  the  legislatures  which 
have  erected  counties  in  Ohio.  Yet  every  one  of  the  lipes  in  the 
above  two  counties.  Perry  and  Hocking,  varies  from  three  to  four 
degrees  from  the  true  meridian,  or  a  perpendicular  thereto.  The 
words  are  so  plain  that  "the  wayfaring  man," — whose  intellect 
is' not  of  the  most  brilliant  order, — "need  not  err  therein." 

In  the  acts  establishing  the  boundaries,  I  count  one  himdred 
and  twenty-eight  cases  in  which  the  boundaries,  and  the  section 
lines  and  north  and  south  all  go  together  as  meaning  one  and 
the  same  course. 

I  find  in  the  laws  of  the  United  States  from  1786  to  1804, 
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sixteen  cases  in  which  the  terms  ^^due  norths"  ^'due  south,"  etc., 
are  used.  In  every  case  but  one  the  words  are  applied  to  territory 
in  which  no  lines  as  yet  had  been  run.  In  the  single  excqatioa  the 
statute  required  the>  lines  dividii^  the  section  into  quarters,  to 
be  run  ^^dne  north  and  south/'  and  ^^due  east  and  West"  TUs 
last  act  remained  in  force  only  a  very  short  time,  it  was  aowa 
repealed.  There  are  also  two  cases  in  which  the  laws  of  Congress 
required  the  lines  to  ^^run  north  and  south  with  the  meridian." 

In  like  manner  as  in  the  statutes  of  th«  United  States,  the 
laws  of  the  Territorial  legislature  and  of  the  State  of  Ohio^  ooa-- 
tain  clauses  in  which  the  words  ^^due  north,"  etc.,  are  used.  There 
are  fifteen  cases.  In  the  whole  fifteen  the  lines  were  in  a  part 
of  the  state  not  then  surveyed  into  townships.  There  are  ala^  two 
other  cases  within  territory  «dready  surveyed,  in  which  the  words 
'^due  south"  in  one,  and  '^due  west"  in  tl|e  other  are  used,  (^le 
line  was  six  miles  long,  the  other,  thirty.  Both  of  these  were  not 
long  afterwards,  annulled  as  county  boundaries;  and  I  know  mo 
way  to  prove  whether  the  boundaries  in  the  two  cases  followed 
the  township  lines,  but  I  suppose  they  did.  There  is  one  oase  in 
which  the  phrase  '^due  west"  was  fixed  on  a  line  already  run.  It 
is  in  the  act  of  December  9, 1800,  [O.  Laws,  Vol.  5,  p.  146,  etc] 
establishing  Fairfield  county, — the  same  act  in  which  the  two 
annulled  lines  are  given.  The  clause  is  in  these  words,  ^'And 
running  south  by  the  said  range  line,  between  the  fourteenth 
and  the  fifteenth  ranges,  until  it  intersects  the  northern  bouaary^if 
the  Ohio  Company's  Purchase;  thence  with  said  nonrthem  bound- 
ary line  ^due  west'  to  the  northwest  comer  of  the  Ohio  Gom^any's 
Purchase."  This  sentence  precedes  the  mention  of  the  two  Unea 
spoken  of  above;  and  inasmuch  as  this  ^^due  west"  is  fixed  on  a 
surveyed  line,  and  that  line  running  about  four  degrees  omt  of 
true,  it  is  possible  that  the  audior  of  the  act  intended  to  hxn  tlie 
aforesaid  ^^due  south"  line,  and  ^^due  west"  line  also  follow  t)ie 
townahip  lines.  To  say  that  he  did  so  mean  is  the  only  fair  way 
of  regarding  it 

On  February  12,  1820  [Ohio  Leoal  Laws,  vol.  20,  p.  M.], 
an  act  was  parsed  erecting  the  following  counties  in  iht  evdar  I 
give,  towit :  Yan  Wert,  Mercer,  Putnam,  Allen,  Hancock,  Har- 


din,  Crawford,  Manon,  Seneca,  Sanduaky,  Wood>  Hesuy,  Pauld- 
ing, and  Williams.  EYtny  line  of  evetry  conntj  of  the  whol^ 
fourteen  follows  township  lines  except  where  state  lines  are 
brought  in  on  the  north. 

Up  to  1825,  seventy-three  counties  had  been  established. 
Since  that  time  fifteen  others  have  been  set  out;  and  one  hun- 
dred and  fifty-one  of  the  bounding  lines  of  these  fifteen  coun- 
ties, as  shown  on  large  maps  of  Ohio^  are  Section,  Township,  and 
Range  lines.  The  others  an  on  ihe  lake  shore,  tiie  Mftumee 
river,  or  other  natural  boundarv.  I  have  examined  the  acts  of 
the  l^islatures,  establishing  nine  of  these  fifteen  counties. 
These  nine  counties  embrace  one  hundred  and  six  of  the  one  hun- 
dred and  fifty-one  lines  above  referred  to;  and  I  find  one  hun- 
dred and  five  of  the  one  hundred  and  six,  are  fixed  on  section 
lines,  and  all  are  called  north,  south,  east,  or  west,  according  to 
position  and  direction.  The  remaining  line  will  be  again  men- 
tioned further  on.  In  three  cases  the  term  ^'due  east''  is  used. 
In  two  of  the  three  this  ^due  east'  course  is  fixed  on  lines  sur- 
Teyed  long  before.  One  of  these  is  in  the  act  to  change  a  part 
of  the  boundary  of  Carroll  county.*  [Ohio  Laws,  Vol.  33,  p, 
118.]  These  are  the  words:  ^^B^nning  at  the  northwest  cor- 
ner of  section  twenty-four,  township  eleven,  range  four,  thence 
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miles,  to  the  northwest  oomer  of  section   eighteen,    township 
twelve,  range  four;  thence  east,  three  miles,"  etc. 

In  another  act  changing  the  boundary  line  between  the 
coimties  of  Columbiana  and  Jefferson  *  [Ohio  Laws,  YoL  31, 
p.  8],  the  term  ^^due  east''  occurs  twice.  The  act  says:  ''Se- 
ginning  at  the  northeast  comer  of  section  three,  township  thi^ 
teen,  range  four,  thence  ''due  east"  six  miles>  to  the  northeast 
comer  of  section  three,  in  township  twelve,  range  three;  thence 
south  one  mile  to  the  southeast  comer  of  section  three;  thence 
'due  east'  to  the  Ohio  river."  The  first  "due  east"  is  fixed  on  an 
old  surveyed  line;  the  second  "due  east"  line  is  four  miles  long, 
and  the  south  line  of  that  tier  of  sections  at  the  time,  1832,  web 
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made  the  boundary,  and  it  so  stands  undisputed  to  this  day. 

It  is  a  universal  principle  of  exegesis,  whether  in  law,  in 
politics,  in  history,  or  in  theology,  that  all  parts  of  a  docu- 
tnent  are  to  be  interpreted  according  to  the  same  rule.    It  is 

*  Sec  Fig.  3. 
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not  allowable  to  explain  one  port  by  one  principle,  and  a  like 
part  by  some  other  and  different  principle.  I  think,  therefore, 
that  when  the  legialatorB  in  one  clause,  said  ^'diie  east,"  and  in 
the  same  sentence  fixed  that  direction  on  section  lines,  in  ao 
many  words,  that  two  lines  farth^  on,  in  the  same  sentence, 
when  they  again  said  "due  east"  they  meant  to  follow  the  sec- 
tion lines  as  before.  This,  therefore,  hardly  seems  to  be  an  ex- 
ception to  the  rule,  which  is  applied  in  all  other  cases. 

I  have  not  had  time  to  examine  the  forty-five  lines  pf  the 
remaining  six  counties;  but  there  is  no  reason  to  suppose  that 
they  will  differ  from  the  three  hundred  and  fifteen  lines  already 
examined,  and  all  of  which  completely  harmomze. 

We  come  now  to  the  lines  between  Montgomery  and 
Greene,  and  between  Butler  and  Warren.*  On  the  24th  of 
March,  1803,  only  six  weeks  after  the  final  steps  had  been  taken 
toward  admitting  Ohio  as  a  state  in  the  Union,  the  Legisla- 
ture passed  an  act  erecting  four  counties  in  the  order  here  given, 
to-wit:  Warren,  Butler,  Montgomery,  and  Greene.  In  describ- 
ing the  boundaries  of  Warren,  we  find  these  words,  ^^unning 
theuce  west  *  *  *  *  to  the  little  Miami;  thence  up  the  same, 
with  the  meanders  thereof,  to  the  north  boundary  of  the  first 
tier  of  sections  in  the  second  entire  range  of  townships  in  the 
Miami  Purchase;  thence  west  to  the  northwest  comer  of  sec- 
tion number  seven,  in  the  third  township  of  the  aforesaid  range; 
thence  north  to  the  Great  Miami;  thence  up  the  same  to  the 
middle  of  the  fifth  range  of  townships;  thence  east  to  the  Boss 
county  line." 

Now  this  west  line  from  the  Little  Miami  runs  on .  "the. 
north  boundary  of  the  first  tier  of  sections,"  to  the  northeast  cor- 
ner of  section  seven,  in  township  three.  Township  four  is  east 
of  three,  and  at  this  designated  line,  it  is  about  four  miles  from 
the  river  to  the  comer  of  township  three;  so  going  west  one  mile 
from  the  comer,  th&  line  running  north  cuts  off  on^  tier  of  sec- 
tions on  the.  east  side  of  township  three  aforesaid.  Where  it 
says,  "thence  east  to  .the  Boss  county  line,'/  it  was  ui^derstood 

*  See  Pig.  4. 
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to  be  the  middle  line  through  the  whole  range.  It  was  ao  ifi* 
terpreted  at  the  time  the  boundary  was  fixed  on  that  middle  1bi% 
and  so  stands  today. 

In  the  same  act  in  describing  the  south  boundary  of  Montr 
gomery  county,  the  following  words  are  used,  to-wit:  ^^Begin* 
ning  at  the  northwest  comer  of  the  counly  of  Butler,  thenoa 
east  with  the  lines  of  Butler  and  Warren,  to  the  east  line  of 
section  sixteen,  in  the  third  township  and  fifth  range;  theaoe 
north  eighteen  miles,''  etc.  Now  this  description  of  the  south 
boimdary  of  Montgomery,  fixes  definitely  the  north  boundazy 
of  Warren  to  be  the  ndddle  line  of  range  five,  no  difference  how 
far  this  line  may  vary  from  the  astronomical  or  true  east.  For 
the  west  end  of  this  north  boundary  of  Warren  is  fixed  by  the 
statute,  in  so  many  words,  at  the  middle  of  range  five  on  the  east 
bank  of  the  Great  Miami.  The  south  boundary  of  Montgom- 
ery is  explicitly  declared  by  the  statute  to  be  the  north  boundary 
of  Warren;  and  the  south  boundary  of  Montgomery  runs  "east," 
so  the  statute  says,  to  the  east  line  of  section  sixteen,  in  the  third 
township  and  fifth  range.  This  distance  is  about  .ten  nulea. 
In  all  the  cases  examined  in  the  state,  where  a  section  is  named, 
it  is  included  in  the  territory  so  described.  This  brings  section 
sixteen  in  Montgomery  county;  it  was  so  placed  in  1803,  and  it 
stands  so  today. 

In  the  description  of  the  south  line  of  Butler,  the  words 
are  these:  ^'Beginning  at  the  southwest  comer  of  tlie  county 
of  Warren,  running  thence  west  to  the  State  line."  But  the 
township  lines  on  opposite  sides  of  the  Great  Miami  do  not  tally; 
neither  do  the  secticm  Unes,  wherefore  the  above  description  is 
bad;  it  lacks  definiteness.  It  caused  confusion  along  the  line 
between  Butler  and  Hamilton,  the  people  on  th6  west  side  of 
the  river  more  especially  being  uncertain  in  which  coimty  tbey 
lived.  To  remedy  this  defect,  in  less  than  five  years  ftom  the 
date  of  the  act  erecting  the  counties,  a  supplementaiy  act  was 
passed  defining  more  particularly  the  line  of  se^paration.  Thk 
act  is  under  date  of  Januaiy  20,  1808.  The  words  are  plain, 
and  it  is  impossible  for  any  sane  mind  to  mistake  tkeir  meaniBg; 
here  they  are:  ^^Beginning  at  the  southwest  comer  of  die  ot^ontf 
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6f  Warren,  and  at  the  n(»rtliea8t  comer  of  section  number  seyea, 
in  the  third  township  in  the  second  entire  range  of  townships 
in  the  Miami  Purchase;  thence  westwardlj  along  the  line  of 
said  tier  of  sections  [but  the  act  had  said  nothing  about  a  ^tier 
of  section' — that  expression  was  in  the  original  act  of  1803]  to 
the  Great  Miami  river;  thence  down  the  Miami  river  to  the 
point  where  the  line  of  the  next  original  surveyed  township 
strikes  the  same;  thence  fdong  said  line  to  the  western  boundary 
of  the  state.'' 

The  distance  down  the  Miami  so  expressed  is  about  half  a 
mile.  This  line  so  marked  out  has  been  the  boundary  ever 
sinoe.  It  clearly  appears^  therefore^  that  in  settling  definitely 
the  north  line  of  Warren  county  and  the  south  line  of  Butler, 
the  words  "east"  and  "west"  are  fixed  on  the  courses  shown  by 
the  section  lines,  for  the  deecription  aays  so,  in  so  many  words; 
and  yet  these  section  lines  in  some  places  deviate  mo!re  than 
ten  degrees  from  the  true  east  or  west,  and  in  all  places,  six  de- 
grees or  more.  In  describing  the  line  between  Warren  and 
Butler,  and  between  Montgomery  and  Greene,  the  word  "north" 
is  used  in  both  cases;  and  is  used  in  inunediate  connection  with 
this  word  "west"  in  one  case,  and  "east"  in  the  other;  and  both 
of  these  courses  are  shown  directiy  by  the  words  of  the  statute 
to  mean  the  direction  as  shown  by  the  section  Unes.  Shall  the 
word  "north"  have  another  method  of  interpretation  forced  on 
itf  It  is  only  pkdn,  common  sense  to  say  that  no  member  of 
the  L^islatures  which  passed  these  acts  ever  supposed  that  the 
term  ^haorth"  should  be  interpreted  in  a  manner  different  from 
the  way  they  had  in  disposing  of  the  words  "east"  and  "west" 
It  would  be  contr^ury  to  all  principles  of  just  interpretation,  as 
already  stated.  If  this  is  the  right  conclusion,  then  the  old 
east  boundaries  of  Butier  and  Montgomery  were  put  where 
the  Legislature  manifestly  intended  them  to  be  put,  and  where 
they  stood  unchallenged  for  nearly  a  century. 

The  suits  which  have  been  instituted  in  these  two  cases, 
w^re  nojt  origiaated  by  misapplied  intelligence  and  knowledge 
%f  the  facts  which  I  have  brought  before  you  today,  but  rather 
by  misapplied  ignorance,  to  call  it  by  no  harsher  name. 

In  like  manner  some  years  ago,  somebody  tried  to  stir  up 


I 
* 


—98— 

strife  between  Ohio  and  Indiana  on  account  of  the  dividing  line 
possibly  deviating  slightly  here  and  there  from  the  true  merid- 
ian. But  astronomeiTB  claim  to  have  proved  that  the  latitude 
of  points  on  the  earth's  surface  varies  and  is  constantly  chang- 
ing. Supposing  their  claim  justified;  and  supposing  furtheir- 
more  that  the  change  is  progressive — what  follows  J  The  me- 
ridians of  necessity  must  change  also;  and  what  was  the  true 
north  by  the  meridian  of  one  age,  will  not  be  the  true  north 
by  the  meridian  of  another  age.  Shall  a  new  line  be  set  out 
every  time  the  accumulated  infinitesimals  become  a  quantity  suf- 
ficiently large  to  measure?  Whoever  advocates  such  a  coune 
should,  in  order  to  be  consistent,  also  advocate  the  readjustment 
of  every  section  and  half  section  line,  not  only  in  Ohio,  but 
also  in  every  state  and  territory  of  the  United  States  in  which 
section  lines  are  found.  Such  a  man  would  be  an  enemy  to 
the  peace  and  dignity  of  the  state;  indeed,  it  would  hardly  be 
extravagant  to  say  that  he  would  be  the  enemy  of  mankind, 
and  should  be  suppressed  or  incarcerated  until  he  could  fur- 
nish security  for  future  good  behavior. 

Within  the  last  few  weeks  I  have  seen  it  stated  that  some- 
body is  trying  to  make  trouble  on  account  of  a  part  of  the 
boundary  line  between  the  United  States  and  the  Dominion  of 
Canada,  westward  from  Lake  Superior. 

Moses  is  credited  with  saying  a  long  time  ago,  ^'Cursed  be 
he  that  removeth  his  neighbor's  land-mark,  and  all  the  people 
shall  say  Amen." 

I  think  this  is  not  one  of  the  ^'mistakes  of  Moses."  On 
the  contrary,  Ohio  goes  one  better  than  that,  aiid  consigns  the 
culprit  to  the  penitentiary  for  a  term  of  years. 

It  is  not  well  that  nations,  or  states,  or  counties,  or  neigh- 
borhoods, or  individuals,  should  be  forever  at  strife  for  want 
of  fixed  boundaries.  It  is  better  that  things  of  this  nature  long 
established  should  remain  undisturbed. 

The  lawyer  and  the  jurist  say,  "Stare  decisis" — "stand  by 
the  decisions."  Abolish  the  motto  and  the  practice  under  it; 
where  would  the  lawyer  and  the  jurist  bet    Perhaps  one  had 
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better  say,  Where  would  the  clients, — Where  would  you  and  I 
be,  unless  between  the  upper  and  the  nether  milktones? 

^'Stand  by  the  decisions."  Let  long-established  lines  re- 
main undisturbed,  especially  when  it  is  shown  that  they  stand 
where  their  authors  intended  to  put  them,  and  where  they  did 
put  them.  The  Supreme  Court  of  Ohio  and  all  the  inferior 
courts  have  jurisdiction,  compel  surveyors  to  find  the  old  lines 
as  originally  run,  if  it  can  be  done,  and  that  without  one  word 
about  due  north,  or  any  other  such  thing.  And  the  courts  are 
right — end  even  if  they  were  not,  we  cannot  go  "behind  their 
returns."  Pursue  the  course  here  advocated,  then  nations,  and 
states,  and  counties,  and  neighborhoods,  and  individuals  may  rest 
in  peace,  so  far  as  this  question  is  concerned;  the  earth  may 
swing  this  way  and  that;  the  latitudes  may  change  if  they  will, 
or  the  meridians  reel  like  a  drunken  man; — ^trouble  from  this 
cause  will  have  ceased;  and  so  far  as  surveyors  are  concerned, 
the  time  will  have  come  when  "The  wolf  shall  dwell  with  the 
lamb,  and  the  leopard  shall  lie  down  with  the  kid;  and  the  calf 
and  the  young  lion,  and  the  fatling  t(^ther,  and  a  little  child 
shall  lead  them." 

Note. — ^After  the  delivery  of  the  preceding  discourse,  I 
took  occasion  to  examine  all  the  Unes  of  the  six  counties  referred 
to,  and  I  find  that  in  every  case  the  boundary  lines  follow  sec- 
tion lines.  I  find  also  in  one  of  the  counties,  Lucas,  that  the 
expression  "due  west"  is  used  twice,  and  in  both  cases  it  is  fixed 
on  lines  already  surveyed.  It  appears,  therefore,  that  in  the 
six  cases  in  which  "due  east"  or  "due  west,"  etc.,  have  been 
used  in  the  statutes  of  Ohio,  five  times  it  was  fixed  on  lines  al- 
ready surveyed,  as  so  fixed  by  th«e  very  words  of  the  statute; 
and  in  the  single  case  where  it  is  not  so  fixed  by  language  of  the 
statute,  the  line  was  made  to  follow  the  section  lines  and  has 
so  remained  for  more  than  60  years.  This  line  is  the  south 
boundaiy  of  Oolumbiana  county  adjoining  the  Ohio  river. 

Jjol  changing  county  boundaries  I  find  in  every  case,  where 
thei«  are  section  lines,  the  boundaries  of  counties  follow  these 
lines;  so  that  in  all  there  are  more  than  four  hundred  cases  in 
which  the  words  of  the  statutes  have  fixed  the  county  bound- 
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aries  ob  the  surveyed  lines^  and  not  a  aingle  case  to  the  con* 
trary.  The  east  boundary  of  Butler  and  the  east  boundary  of 
Montgomery  can  not^  by  any  fair  mean%  be  detached  inyai  what 
k  otherwise  the  invariable  rule.  R.  W.  IL 

DISCUSSION. 

'  Chairman  Strawn:  I  am  sure  we  have  all  listened  with 
intense  interest  to  Professor  McFarland's  paper,  and  opportunity 
will  now  be  given  for  a  discussion  of  the  same. 

Colonel  Innis:  What  difference  do  you  make  between 
"west"  ai^d  "westerly?" 

Professor  HcFarland:  I  just  quoted  the  statute.  I  sap- 
pose  the  Legislature  knew  that  it  might  be  eight  or  ten  degrees 
out  of  the  way  and  just  said  "westerly." 

Colonel. Innis:  Haven't  the  courts  decided  that  westerly 
means  west,  and  northerly  means  north? 

Professor  McFarland:  I  don't  know.  I  think  it  would 
be  sensible,  at  any  rate. 

Mr.  Snow:  I  would  like  to  ask  the  gentleman  if  he  ever 
found  township  lines  straight  from  one  corner  to  another? 

Professor  McFarland:  No,  sir;  because  they  vary  back 
and  forth  a  little — a  few  rods  sometimes,  sometimes  only  a  rod 
or  two.  I  think  it  would  be  well  enough  for  the  surveyors  of 
the  state  to  look  into  the  records  of  ^e  counties  and  see  how 
few  lines  are  put  down  just  a  mile.  Twenty  years  ago  I  went 
over  to  the  state  house  and  began  the  study,  and  I  found  that  not 
one  pretends  to  be  eighty  chains  long.  I  used  the  original  notes 
for  Perry  county  and  perhaps  five  or  six  others,  and  they  would 
differ  as  much  as  twelve  or  fifteen  rods>  and  then  others  can 
not  be  parallel.     So  I  aay  let  us  give  and  take  a  little. 

Chairman  Strawn:  I  have  been  over  a  part  of  those  lines 
between  Columbiana  and  Jefferson  counties  and  betwe^i  Co- 
lumbiana and  Canxdl  counties,  and  I  found  some  lines  called 
due  east  that  are  probably  two  degrees  and  more  from  being 
due  east. 

Mr.  Gilpatrick:  What  would  you  suggest  to  the  sujrvey- 
ors  of  the  state  to  prevent  or  remedy  mistakes  in  marking  bound- 
aries? 
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Professor  McFarland :  That  is  a  pretty  large  question  to 
answer.  There  is  a  little  book  printed  by  the  state^  drawn  by 
Mr.  Bowen  of  this  city,  a  most  excellent  book  for  engineers  and 
surveyors,  which  will  tell  you  more  than  I  could  in  a  week, 

Mr,  Gilpatrick:  What  would  you  suggest  in  the  form  of 
permanent  marks  for  comers? 

Professor  McFarland:  I  think  they  should  be  large  stones, 
set  well  into  the  earth  and  sticking  up  so  they  can  be  seen. 

Mr.  Gilpatrick:     What  do  you  mean  by  large  i 

Professor  McFarland:  At  least  a  foot  square.  In  some 
places  where  I  have  made  surveys  I  have  found  large  stones 
eighteen  inches  square  in  cross  section,  and  extending  upwards 
out  of  the  ground  two  or  three  feet. 

Occasionally  you  will  find  a  man  who  will  run  away  with 
his  neighbor's  landmark.  One  time  I  was  fixing  a  comer  not 
far  from  Oxford,  in  Butler  county.  Some  man  said:  "It  is  no 
use  to  put  a  comer-stone  there,  for  the  man  always  pulls  it  up.'' 
I  thought  I  would  fix  it  so  he  oould  not  pull  it  up.  The  old 
witness  trees  were  still  there,  but  he  had  put  the  comer  per- 
haps two  rods  on  the  other  man's  land.  They  had  all  four 
signed  a  paper  to  stand  by  the  comer  I  should  make.  There 
were  the  two  witness  trees,  so  I  could  not  miss  it  two  inches. 
I  got  the  boys. to  help,  and  we  rolled  up  a  boulder  almost  as 
large  as  the  big  boulder  at  the  State  University.  We  rolled  it 
up  by  main  strength  and  planted  it  there,  leaving  a  portion  not 
larger  than  a  man's  head  out  of  the  ground.  Some  six  months 
after  that  I  was  passing  the  same  line,  and  when  I  passed  the 
old  comer  found  six  or  seven  rails  had  been  driven,  perhaps  a 
foot  or  two  in  the  ground;  but  the  stone  was  still  there  and  the 
rails  too. 

Chairman  Strawn:  The  answer  to  Mr.  Gilpatrick'a  ques- 
tion as  to  character  of  monuments,  depends  much  on  where  you 
are  surveying.  I  happened  once  to  be  surveying  in  Michigan, 
where  there  was  not  a  stone  in  several  miles.  What  would  you 
do  there?  I  suppose  you  would  do  just  as  the  surveyors  there 
do — take  possibly  a  good  pine  stick,  drive  it  to  considerable  depth 
in  the  ground  and  heap  up  a  mound  of  earth  above  it.     I  found 
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a  number  of  government  surveys  not  long  after  that  had  been 
made  which  were  marked  in  that  way.  There  are  no  stones 
to  mark  with.  I  have  found  in  some  parts  of  this  state,  they 
are  making  terra  cotta  nuu^kers,  say  two  and  a  half  feet  long^ 
and  using  them  in  place  of  stone,  where  stone  is  difileult  to  get. 
In  another  place  where  neither  stone  nor  terra  cotta  could  be 
gotten,  but  where  iron  was  easily  obtainable,  they  cut  iron  bars 
four,  five  or  six  feet  long  and  drove  those  bars  into  the  earth. 
Those  bars  would  weigh  quite  a  number  of  pounds.  We  must 
take  things  as  we  find  them  under  different  conditions. 

Mr.  Gilpatrick:  I  am  so  deeply  impressed  with  the  im- 
portance  of  properly  and  permanently  marking  county  and 
town  comers  that  it  seems  worth  while  to  make  an  effort  to  im- 
press the  commissioners  with  the  necessity  of  providing  suit- 
able montmients,  both  so  far  as  material  and  size  is  concerned. 
They  should  be  of  imiform  size,  and  should  be  used  m  the 
marking  of  eveiy  line  or  comer.  I  believe  it  would  be  dollars 
and  cents  in  the  pockets  of  the  landowners  of  the  townships 
and  counties;  it  would  save  litigation  and  neighborhood  quar- 
rels which  are  injurious  in  every  sense  to  the  well-being  of  so- 
ciety and  the  peace  of  communities. 

Mr.  Snow:  I  have  used  a  good  many  different  kinds  of 
comers.  The  gentleman  speaks  of  stone;  in  some  parts  of  our 
county  we  have  many,  in  other  parts  none.  Where  there  are 
so  many  it  is  diflicult  to  identify  the  stone' put  at  the  comer.  I 
have  used  in  those  cases  brick,  or  in  some  cases  sewer  tile — 2-inch 
tile.  In  some  cases  I  have  thrown  in  a  lot  of  old  glass  or  pieces 
of  brick,  that  the  corner  might  be  identified.  As  to  uniformity 
of  monuments,  it  seems  to  me  if  we  would  use  something  that 
is  manufactured,  as  terra  cotta  monument,  or  sewer  tile,  or  brick, 
then  we  could  alwavs  identifv  it  because  there  would  be  noth- 
iug  else  there  like  it. 

Mr.  McKay:  I  think  this  monument  question  is  one  which 
Ave  might  discuss  with  profit.  I  have  used  in  my  work  two 
st^>ne>s  marking  both  stones.  I  put  one  stone  down  fifteen  inches 
iiiuler  ground  and  marked  it  with  a  chisel.  Then  I  put  another 
<»n  top  of  that  and  marked  it  also,  and  made  a  description  of  it 
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in  my  notes.  Then  if  one  stone  is  removed  we  can  dig  down 
and  find  the  other.  Often  I  do  not  put  in  the  extra  stone;  I 
have  thrown  in  broken  glass  or  boulders,  stating  the  number  in 
my  notes  and  setting  the  regular  monument  on  top  of  that.  It 
is  important  that  the  record  be  made  so  the  comer  can  be  rec- 
ognized. I  don't  think  it  matters  what  is  put  in,  so  the  record 
is  made  so  carefully  that  it  may  be  recognized  without  mistake. 


THE  TORRENS  LAW. 

HOSEA  PAUL,  CLEVELAND. 

In  offering  for  your  consideration  some  remarks  upon  the 
Torrens  system  of  registering  titles,  now  legalized  in  this  state 
but  not  actually  put  in  practice,  I  may  say  that,  in  my  opinion, 
one  can  not  well  discuss  this  interesting,  timely  and  important 
subject  without  in  a  very  considerable  degree  bringing  up  the 
more  general  one  of  deeds  and  records.  If  our  present  sys- 
tems are  suitable  and  sufficient,  surely  no  disturbing  innova- 
tions should  be  thought  of.  If,  however,  there  are  short-com- 
ings and  deficiencies,  it  will  be  in  order  to  talk  of  reforms  if 
not  of  revolutions;  whether  we  shall  patch  up,  revamp  and  re- 
model what  we  have,  or  build  anew  from  the  ground  up.  I  be- 
lieve that  no  profession  is  better  qualified  to  deal  with  these 
questions  than  our  own.  Of  all  men,  the  surveyor  is  the  maker, 
interpreter  and  the  user  of  deeds.  The  county  surveyor  in  Ohio 
has  the  same  power  to  take  acknowledgements  as  a  notary  or 
justice,  and  many  other  surveyors  hold  a  notary's  commission 
for  the  purpose  of  acting  as  a  scrivener  or  conveyancer.  The 
manner,  therefore,  in  which  deeds  are  made  is  of  vital  and 
every-day  interest  to  the  surveyor.  But  a  deed  is  not  like  some 
other  legal  papers — a  mere  memorandum  of  a  bargain,  tran- 
saction or  settlement  between  two  individuals,  or  one  of  temp- 
orary interest.  It  is  essentially  a  public  paper  and  possesses  a 
lasting  interest.     Then,  again,  we  cannot  often  use  the  deeds 
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themselves,  but  depend  for  our  knowledge  of  them  on  the  cop- 
ies made  by  public  authority.     These  copies  multiply  in  nimi- 
ber  and  in  time  the  problem  is  presented,  how  shall  this  mass 
of  information  be  arranged  and  made   available   for  the  con- 
stant and  seemingly  never^nding  task  of  referring  to  it?     To 
properly  locate  a  single  comer  it  is  frequently  necessary  for  the 
surveyor  to  examine  a  dozen  deeds  for  the  reason  that  any  par- 
ticular description  is  likely  to  refer  to  or  depend  upon  one  of 
former  date,  or  of  adjoining  land,  and  then,  too,  as  one  descrip- 
tion is  copied  from  another  it  seems  to  be  the  cheerful  habit 
of  some  conveyancers  to  introduce  novelties  and  variations,  and 
sometimes  after  being  copied  three  or  four  times  the  original  de- 
scription is  so  changed  that  it  can  scarcely  be  recognized,  and 
the  provoking  thing  is  that  the  changes  made  are  not  always 
improvements.     Perhaps  the  most  cpmmon  of  these  changes  is 
the  attempt  to  qualify,  change  or  break  the  force  of  statements. 
With  some  men  everything  comes  out  of  their  hands  as  "abouts;" 
with  others  possibly  no  more  accurate,  all  statements  will  be 
absolute.     But  I  am  not  undertaking  to    discuss    descriptions, 
but  rather  how  we  are  going  to  find  the  dozen  or  hundred  of 
them  that  may  be  needed  to  establish  a  comer,  to  prepare  a  street 
frontage,  or  sewer  district,  or  drainage  area  map,  or  to  make  a 
right  of  way  map  for  a  railroad. 

.  I  must  omit,  I  fear,  any  discussions  of  the  forms  of  deeds, 
though  I  will  say  that  in  my  opinion  they  ought  to  be  short- 
ened. This  is  especially  the  case  in  regard  to  mortgages. 
They  purport  to  be  both  an  absolute  and  a  conditional  convey- 
ance. They  cannot  well  be  both,  and  are  in  fact  neither  one 
or  the  other.  They  should  simply  consist  of  a  grant  or  creation 
of  a  lien,  and  this  lien  should  absolutely  terminate  at  a  fixed 
date  of,  say,  fifteen  years. 

This  matter  of  record-searching  is  assuming  very  serious 
and  rapidly-growing  proportions  to  the  surveyor.  We  disUke 
the  ix)ring  over  the  lists  of  names  that  pass  for  indexes  in  the  dim 
light  of  damp  and  stuffy  vaults,  the  must  and  dust,  the  lifting  of 
heavy  volumes,  and  the  cramped  positions  in  copying  that  are 
almost  certain  features  of  this  sort  of  work.     But  worse  than 
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pleteness, that  the  search  ought  to  have  been  extended,  is  that 
the  most  patient  and  thorough  work  is  rarely  appreciated  or  fully 
paid  for. 

I  f^ncy  that  some  may  ask,  Why  not  leave  this  work  of 
record-searching  to  the  professional  abstract  makers?  They 
are  generally  supposed  to  be  better  prepared  to  do  the  work,  and 
certainly  have  better  luck  in  making  it  financially  profitable. 
The  answer  seems  to  be  that  their  qualifications  and  facilities 

for  this  work  are  sometimes  over-rated.  The  average  abstract 
is  very  apt  to  contain  a  great  deal  of  information  that  is  of  no 

particular  interest  to  the  surveyor,  and  to  omit  the  very  thing 
that  he  is  looking  for.  This  is  especially  the  case  when,  as 
is  the  custom,  the  abstract  gives  only  what  is  retained  of  an  orig- 
inal tract,  and  we  can  only  tell  definitely  what  has  been  retain- 
ed when  we  know  what  has  been  sold  out,  and  this  information 
is  only  to  be  found  in  that  unusual  kind  of  abstracts  that  takes 
in  all  the  surrounding  property,  and  this  is  sure  to  be  so  bulky 
that  the  task  of  picking  out  the  required  information  is  little,  if 
any  less,  than  finding  it  originally  in  the  records  and  involves 
an  expense  which  is  generally  prohibitory. 

The  remedy  for  all  this  would  be  to  have  the  records  so 
conveniently  arranged  and  so  thoroughly  indexed  that  a  person 
could  look  them  over  and  pick  out  just  what  he  wanted  in  the 
minimum  of  time.  As  it  is  now  the  system  is  crude,  cumberous 
and  rapidly  becoming  intolerable.  If  this  were  not  a  patent 
fact,  there  never  would  have  been  any  serious  attempt  to  intro- 
duce the  Torrens  system  in  Ohio.  Now  I  am  not  undertaking 
at  this  time  to  be  the  champion  of  this  particular  law,  but  I  do 
say  that  they  who  fight  it  simply  because  they  do  not  realize 
that  we  have  out-grown  our  present  system  are  making  a  mis- 
take. There  must  be  changes,  modifications  and  improvements  in 
matters  relating  to  conveyancing  as  well  as  in  other  things.  This 
being  granted,  we  can  then  intelligently  consider  whether  we  can 
best  get  what  we  want  by  improving  our  old  system  or  intro- 
ducing an  entirely  new  one.  There  is  one  thing  I  wish  to  call 
your  attention  to  later,  and  that  is  whether  adopt  the  Torrens 
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system  or  not,  there  will  be  almost  of  necessity  a  rearrangement 
of  what  we  already  have  accumulated. 

The  new  system  proposes  to  find  out  exactly  as  may  be,  what 
eveiy  man  owns,  and  the  kind  and  nature  of  all  liens  and  in- 
cumberances  upon  it,  and  to  make  this  out  in  the  form  of  a  cei^ 
tificate,  a  copy  of  which  is  to  be  given  to  him,  and  if  he  sells 
it  to  cancel  the  qld  certificate  and  issue  a  new  one  to  the  new 
owner,  the  deed  or  the  document  taking  the  place  of  the  deed; 
being  more  properly  an  order  on  the  registering  officer  to  trans- 
fer the  title  to  the  new  owner  and  being  further  unlike  a  deed 
in  not  in  itself  being  a  subject  of  record,  but  merely  filed.  The 
registered  title  then  consists  merely  of  a  statement  or  certificate 
that  John  Alexander  Brown  owns  the  following  lands,  and  that 
it  is  subject  to  the  following  liens  and  incumbrances,  of  which  a 
brief  memorandum  or  "memorial,"  as  it  is  called,  is  made,  the 
instrument  creating  them  being  indicated  by  such  memorial,  but 
not  set  out  in  full,  and  in  case  the  title  is  transferred  to  a  new 
owner,  a  new  certificate  or  statement  is  made  out  on  another 
page  for  the  new  owner.  It  is  then  a  complete,  connected,  up- 
to-date  abstract,  and  in  the  Ohio  law  provision  is  made  for  the 
entering  up  of  liens  from  other  offices  besides  those  actually 
found  in  the  recorder's  office.  It  might  further  be  called  a  ledger 
account  as  compared  with  the  scattered  items  of  a  day  book. 

Now  all  this  involves  consideorable  expense,  especially  at 
the  outset.  There  must  be,  of  necessity,  a  complete,  abstract 
made,  and  then  a  judicial  interpretation  of  the  title  by  a  court 
under  the  forms  of  a  suit  of  law,  with  notice  to  all  the  parties 
in  interest  as  shown  by  the  abstract  or  found  out  by  publication 
or  otherwise.  In  those  cases  where  the  descriptions  are  indefinite 
or  conflicting,  surveys  may  be  ordered,  and  testimony  taken. 
The  theory  of  the  law  seems  to  be  first  to  find  out  exactly  what 
the  title  is  once  for  all,  and  not  to  open  up  the  question  again, 
and  when  settled  in  this  way,  the  state  then  becomes  a  warranter 
or  insurer  of  the  validity  and  correctness,  the  skill,  thoroughness 
and  honesty  of  its  officers,  and  in  case  of  actual  mistake  or  error 
to  make  payment  to  the  party  suffering  loss,  a  fund  being  pro- 
vided for  such  payments,  by  a  small  tax  of  the  nature  of  .an 
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insurance  premiuiu  levied  and  collected  in  proportion  to  its  value 
on  all  registered  property. 

Perhaps  the  most  important  feature  of  the  law  that  affects 
surveys,  will  flow  from  the  provision  that  abolishes  the  old  estab- 
lished rule  by  which  it  is  now  possible  to  hold  land  by  long 
continued  and  adverse  possession.  How  completely  this  will 
change  the  work  of  the  surveyor,  may  be  easily  imagined.  I  do 
not  say,  however,  that  it  will  always  be  possible  to  locate  the 
registered  line  from  the  description  alone.  That  will  depend  on 
the  accuracy  of  both  the  old  and  the  new  surveys,  and  how 
closely  one  may  be  made  to  fit  the  other.  I  imagine,  too,  that 
cases  will  still  arise,  as  they  do  now,  when  the  presumption  may 
be  safely  ventured  that  the  fence,  building  or  other  fact  of  occu- 
pation may  be  accepted  as  being  on  the  proper  and  original  line, 
even  though  a  literal  following  of  the  descriptions  may  seem  to 
put  it  elsewhere.  But  as  to  what  is  plainly  an  encroachment, 
the  surveyor  need  no  longer  be  troubled  by  the  statute  of  limita- 
tions. 

Now  as  to  the  practical  use  of  registered  titles.  Until  they 
are  all  registered,  and  I  doubt  not  occasionally  thereafter,  the 
surveybr  will  still  have  occasion  to  search  the  old  records.  No 
law,  however  absolute  in  its  terms,  or  however  carefully  con- 
structed, can  altogether  obviate  this  necessity,  but  with  complete 
abstracts  on  file,  this  work  will  be  greatly  simplified. 

Perhaps,  however,  the  main  objection  to  registering  titles  is 
because  of  the  expense  involved.  First,  an  abstract  and,  possibly, 
surveys;  second,  a  judicial  determination  of  the  title.  Of  these, 
ordinarily,  the  abstract  will  be  the  principal  item  of  expense. 
But  in  these  days,  abstracts  have  become  pretty  nearly  indis- 
pensible  things,  and  are  often  made  over  and  over  again  for  the 
same  land.  They  are,  moreover,  private  papers,  not  readily  ac- 
cessible, if  known  to  exist.  But,  for  the  purposes  of  registration, 
the  abstract  once  made,  it  would  serve  for  all  time,  and  be  always 
accessible  in  a  public  office- 

But  the  cost  of  making  abstracts  for  this  or  any  other  pur- 
pose ought  to  be,  and  could  be,  easily  and  greatly  reduced.  I  am 
somewhat  acquainted  with  the  records  of  many  counties  of  this 
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and  other  states,  and  I  may  say  ttat,  in  my  judgment,  the  best 
of  them  are  very  imperfect  and  antiquated. 

The  first  trouble  is  that,  in  recording  the  deeds,  there  is  no 
intelligent  order.  They  write  them  in  big  books,  as  they  are 
presented,  and  in  almost  any  county  there  are  from  one  to  five 
hundred  volumes,  bulky,  dusty  and  put  away  in  dark  comers. 
To  find  the  deeds  i-elating  to  any  particular  township  or  locality, 
one  may  have  to  handle  every  book  in  the  office.  The  right 
way  would  be  to  record  the  deeds  for  each  particular  township, 
or  part  of  a  township,  in  a  book  by  itself.  In  Cuyahoga  county, 
for  instance,  there  are  townships  in  which  every  deed  relating  to 
it,  if  put  tc^ether,  would  fill  half  a  dozen  volimies.  As  it  is  now, 
they  may  be  scattered  through  upwards  of  some  hundred  books. 
In  many  counties  of  this  state,  the  deeds  relating  to  a  particular 
township  or  village  might,  I  think,  be  put  in  a  single  volume, 
and  most  other  townships,  villages  or  cities,  are  readily  divisible 
into  fractional  parts  that  will  not  require  more  than  a  single 
volume. 

If,  when  deeds  were  brought  in,  they  were  assigned  to  books, 
each  of  which  was  devoted  to  a  particular  locality,  the  problem 
of  finding  them  would,  in  a  great  part,  be  solved,  and  a  cobipara- 
tively  simple  scheme  of  indexing  would  render  them  vastly  more 
accessible  than  the  most  elaborate  scheme  of  anv  abstract  firm  in 
the  county.  As  to  indeces,  I  believe  in  them  somewhat  as  I  be- 
lieve in  drugs,  prisons  and  wai's.  They  are  mainly  necessary 
because  of  diseased  conditions,  imperfect  organism,  error,  fault 
and  crime.  We  rely  upon  our  index  to  cure  defects  of  original 
ari'angement,  to  find  that  which  never  need  to  have  been  lost 
or  misplaced,  and  which  we  might,  if  we  cared  to,  put  our  hand 
on  as  easily  as  ui>on  the  index  itself. 

But  as  to  the  old  volumes,  and  until  a  new  practice  is  ob- 
tained, we  must  depend  on  indeces,  as  before.  But  then,  there  is 
no  reason  why  we  should  not  have  good  ones,  and  in  this  connec- 
tion, let  me  state  an  axiom  that  ought  to  be  accepted  and  insisted 
upon — the  findino-  of  a  deed  ought  to  be  as  simple  as  the  finding 
of  a  name  in  a  citv  directorv.  The  best  wav  to  do  this  would  no 
doubt  be  bv  the  card  svsteni,  such  as  is  used  in  libraries.    In  a 
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good  library,  a  book  can  be  produced  in  a  very  few  moments,  and 
certainly,  there  is  no  reason  why  it  should  take  any  longer  to  find 
a  deed. 

There  are  some  very  strong  objections  made  to  the  whole 
system  of  registration.  I  do  not  intend  to  consider  the  objections 
of  those  who  see  no  reason  why  the  present  system  should  be 
changed  at  all,  and  who  believe  it  represents  human  wisdom  in 
high  development.  But  people  have  a  right  to  discuss  the  Tor- 
rens  system  or  any  other  new  system  on  its  merits,  and  the  prin- 
cipal objections  raised  against  it  are  from  its  assumed  unde- 
sirability  and  from  its  expense,  which  is  admitted  to  be  consid- 
erable. 

It  is  asserted  by  some,  to  be  wrong  that  the  state  should 
imdertake  to  determine  these  things,  but  leave  it  to  private  indi- 
viduals to  find  out  such  matters  in  their  own  way,  as  they  have 
occasion.  It  is  also  pointed  out  that  the  judicial  hearings  are  in 
danger  of  being  ex  parte  to  the  extent  that  the  slumbering  in- 
terests of  inattentive  or  unknown  parties  may  be  neglected  or 
overlooked.  The  insurance  provision  is  also  the  subject  of  criti- 
cism. There  is  certainly  force  and  reason  in  these  and  similar 
objections.  J  can  see  where  there  may  be  some  injustice  possible, 
and  I  can  also  see  that  there  is  injustice  possible  under  the  present 
system,  but  whether  all  this  will  out  weight  the  many  and  mani- 
fest advantages  of  the  law,  I  will  not  now  consider. 

In  this  connection,  let  me  say  something  about  records  of 
plats,  subdivisions.  In  Cuyahoga  county,  there  are  already 
some  twenty-five  large  volumes,  each  containing  from  30  to  50 
pages,  26x28  inches. 

In  regard  to  these  records,  I  may  say  first,  that  it  is  a  much 
more  difficult  thing  to  make  an  accurate  and  complete  copy  of 
a  map  or  plat  than  of  a  written  or  printed  instrument.  lines 
and  figures  are  sometimes  omitted,  and,  in  some  cases,  wrong 
ones  are  put  in.  As  to  this,  I  recall  an  instance  at  Alliance.  A 
part  of  the  town  plat  was  surveyed  and  a  plat  of  it  made  by  the 
surveyor,  which  was  put  upon  record.  The  surveyor,  about  the 
same  time  made  another  map  to  show  the  same  subdivision. 
The  county  recorder  also  made  a  certified  copy  of  the  record.* 
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Here  we  have  tliree  official  plats  and  another  practically  so^  f oiir 
plats  in  ally  and  the  fact  is^  no  two  of  them  are  aUke,  but  they 
all  differ  in  several  important  particulars. 

I  recall  another  case  at  Cleveland,  in  my  own  experience^  a 
few  months  ago.  I  made  a  copy  of  an  allotment  for  the  purpose 
of  making  a  survey,  and,  upon  going  to  the  ground,  I  noticed  that 
at  one  comer  of  the  allotment  there  were  three  stakes  and  one 
stone,  differing  something  over  a  foot*  I  wondered  why  the  stone 
was  there  and  why  it  had  not  been  accepted,  eq>ecially  as  its  ap- 
pearance was  similar  to  other  stones  in  the  same  vicinity.  I  again 
examined  the  record  and  verified  my  copy;  there  was  no  mention 
of  a  stone  at  this  point.  It  then  occurred  to  me  that,  though  the 
original  owner  who  laid  out  the  sublots  had  sold  them  many 
years  ago  and  was  now  dead,  it  was  very  probable  that  I  might 
find  his  papers.  I  accordingly  inquired  at  his  old  office  and  the 
original  plat  was  quickly  laid  before  me  and,  sure  enough,  the 
word  "stone^'  was  plainly  written  at  that  comer  and,  although, 
as  is  the  custom,  the  plat  had  been  used  to  make  all  sorts  of 
memoranda  respecting  purchasers'  names,  dates  and  prices,  it  was 
easy  to  pick  out  the  surveyor's  lines  and  figures,  and  to  see  that 
the  recorder,  although  a  careful  man,  who  knew  the  value  of 
such  things,  had,  nevertheless,  made  a  very  important  omission. 

On  another  occasion,  also  in  Cleveland,  in  making  a  survey 
of  a  lot  at  the  extreme  south  end  of  a  long  subdivision,  I  fotmd 
that,  in  the  recorded  plat,  the  frontage  of  the  last  lot  had  been 
omitted.  Under  the  circumstances,  it  seemed  to  be  my  duty  to 
mark  off  the  lengths  of  the  lots  from  the  north,  leaving  the  re- 
mainder to  the  last,  without  anj*  allowance  for  surplus  or  differ- 
ence of  measure.  Several  years  later,  I  had  occasion  to  make 
another  sur\^ey  in  the  same  immediate  locality,  and,  upon  again 
examining  the  record,  I  found,  that,  since  I  had  last  used  it,  a  red 
ink  notation  had  been  added  bv  the  recorder  to  the  effect  that  the 
original  map  had  been  produced,  and  the  missing  frontage  added 
to  the  record.  Bv  using  these  frontages,  as  I  now  felt  obliged 
to,  there  was  a  surplus  and,  therefore,  a  different  location  of  the 
comers. 
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Another  thing  about  these'  records,  they  are  handled  a 
great  deal.    One  book  is  placed  upon  the  open  page  of  another, 
and  the  lines  and  figures,  no  matter  how  carefully  made,  are 
soon  rubbed  out,  and  then  there  is  a  call  for  a  new  copy.    In 
Ouyahoga  county  some  of  the  maps  have  been  copied  a  third 
time,  and  a  fourth  one  seems  likely  at  an  early  date.    I  should 
judge  that  they  did  not  last  over  fifteen  or  twenty  years.     I 
might  say,  that  if  the  plats  were  arra!nged  geographically,  the 
amount  of  such  wear  would  be  greatly  reduoed.    But  the  real 
way  to  meet  the  difficulty  is  to  follow  the  precedent  of  the  Patent 
Office,  and  require  the  original  map  to  be  photo^hthogmphed. 
In  this  way,  an  absolutely  fac-simile  copy  is  obtained,  about 
which  there  can  be  no  possible  question,  and,  more  than  this, 
a  considerable  number  of  sheets  can  be  printed  and  sold  to 
whoever  wants  them.     As  it  is  now,  every  surveyor  and  ab- 
stractor is  taking,  and,  to  some  extent,  preserving  more  or  less 
complete  copies  of  the  plats,  sometimes  jnere  sketches;  but,  as 
they  are  generally  made  for  a  particular  occasion  and  purpose, 
are  of  very  little  use  under  other  circumstances.    All  this  imper^ 
feet  sketching  would  be  avoided  and  the  complete  plats  could  be 
sold  at  such  low  prices  that  nobody  could  afford  to  spend  time 
making  their  own  copies.     As  for  these  photographic  fac- 
Buniles,  the  surveyor  would  be  responsible  for  appearance  and 
accuracy,  and  he  could  not  say,  as  now,  in  case  of  discovered 
error,  '^That  must  have  been  a  mistake  in  recording."    It  must 
be  remembered,  however,  that  no  matter  how  carefully  and 
el^antly  deeds  and  maps  are  drawn  originally,  such  originals 
are  of  very  little  use.    The  record  is  the  real  thing  the  public 
makes  use  of  and  depends  upon,  and  printed  fac-similes  would 
definitely  and  quickly  increase  our  confidence  and  be  a  distinct 
gain  in  every  way. 

Every  surveyor  in  active  practice  would,  as  a  rule,  buy  these 
pkts  as  fast  as  they  were  printed.  If,  however,  it  is  a  good 
thing  to  print  plats,  why  not  print  the  deeds  also?  This  done, 
there  will  be  so  many  advantages  in  legibility,  saving  of  bulk, 
the  possibility  of  combinations,  alphabetical,  consecutive  and 
gei^raphical  in  so  many  other  ways,  that  the  whole  problem  of 
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indexing,  copying,  searching  and  abstracting  would  be  solved  on 
new  lines. 

These  advantages  are  so  great,  so  many  and  so  obvious,  that 
I  will  not  undertake  to  ^lumerate  them,  and  will  conclude  by 
suggesting  to  some  of  these  excellent  gentlemen  who  are  so 
bitterly  opposed  to  the  Torrens  system,  to  take  up  this  subject 
along  this  or  some  other  line,  which  recc^nizes  the  necessity  and 
possibiUty  of  improvement,  and  it  may  be  that  the  growing  needs 
of  the  day  may  be  met  by  some  other  method.  But  it  will  be  as 
idle  to  deny  that  no  change  is  needed,  as  it  would  be  to  assert 
that  the  world  is  flat,  or  the  sun  moves. 

DISCUSSION. 

Chairman  Strawn:  We  will  have  a  few  minutes  ior  the 
discussion  of  the  subject  treated  of  in  this  paper.  Let  those  who 
desire  to  talk  on  the  subject,  speak  promptly  and  pointedly. 

Mr.  Cronley:  The  suggestion  contained  in  the  pi^r  ac- 
cords in  part  with  the  provisions  carried  out  by  our  county. 
Some  years  ago  an  abstracting  company  went  to  work  and  made 
complete  abstracts  of  all  the  land  in  the  county,  and  the  county 
comissioners  paid  the  company  four  thousand  dollars  for  all 
these  abstracts.  Xow,  it  is  only  necessary  to  know  the  township 
and  range  in  which  land  is  situated  to  be  able  to  tell  by  the  books 
in  the  recorder's  office  whether  a  deed  or  mortgage  has  been  re- 
corded; and  these  same  books  correspond  with  the  county  au- 
ditor's book.  It  is  not  necessary  to  employ  a  lawyer;  any  ^^ereon 
of  ordinary  intelligence  can  go  and  look  up  the  abstract 
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DRAINAGE. 

HOMER  C.  WHITE,  CHAIKMAN. 

Mr,  President: 

Your  Committee  on  Land  Surveying  and  Drainage  begs  to 
report  as  follows : 

So  broad  is  the  scope  of  either  branch  of  our  subject,  that 
with  the  two  combined,  we  stand  appalled.  We  hesitate  where 
to  begin,  we  dare  not  anticipate  where  or  how  we  shall  end. 
With  only  a  very  moderate  assistance  from  a  minority  of  the 
members  of  the  conmiittee,  the  chairman  found,  when  the  time 
for  work  was  short,  that  the  burden  of  the  preparation  of  the 
report  had  fallen  upon  him;  he, will,  therefore,  take  this  oppor- 
tunity to  state  that  the  committee  "as  a  body,  is  not  responsible 
for  the  statements  and  opinions  advanced  in  this  report" 

Samuel  Craig,  and  D.  W.  Seitz  are  exceptions  to  the  above 
rule.  Brother  Craig  reports  a  novel  piece  of  work  upon  which 
he  is  now  engaged,  to  wit:  A  ditch  twenty-one  hundred  and  fifty 
feet  long,  the  gradient  of  which  is  a  dead  level.  He  wants  to 
know  if  any  other  member  has  experimented  in  this  way?  He 
says:  "Seventeen  years  ago  I  established  one  mile  of  level 
grade  on  a  prairie  ditch  which  gave  and  is  still  giving  satisfac- 
tion." 

For  myself,  I  have  never  experimented  along  this  line;  one- 
half  inch  to  the  hundred  feet  is  the  flattest  gradient  that  I  have 
ever  been  obliged  to  use;  but,  I  don't  see  why  Brother  Craig's 
scheme  will  not  work  if  the  ditch  is  only  deep  enough.  We  had 
a  surveyor  in  our  county  once  who,  if  I  may  be  allowed  to  use  a 
homely  expression,  could  "see"  Brother  Craig's  level  ditch  and 
"go  him  one  better," — the  outlet  of  his  ditch  was  higher  than 
the  head,  and  as  a  drainage  scheme  (not  from  a  hydraulic,  but 
from  a  moral  and  financial  standpoint)  it  was  a  howling  success; 
it  drained  the  whole  neighborhood  thoroughly  and  effectually, 
and  when  remonstrated  with  by  interested  property  owners,  I  am 
told,  but  won't  vouch  for  it  as  true,  that  the  surveyor  should 


—11 

h^ve  said  that  it  was  a  eommoa  thing  for  water  to  rua  up  hill, 
and  cital  the  Mississippi  river  as  a  parallel  case. 

Brother  Seitz  suggests  urging  the  necessity  of  encouraging 
a  higher  standard  in  the  practice  of  land  sunreving.  He  says: 
^'The  proposed  Ohio  land  surveys  should  be  pushed  to  the  frcmt, 
and  I  hope  the  Society  will  be  able  to  get  our  legislators  in- 
terested so  as  to  secure  the  passage  of  s(Hne  bill  that  will  secure  to 
the  land  owners  of  the  state  the  best  talent  for  the  protection  of 
their  rights.  I  believe  the  bill  proposed  at  the  last  meeting,  '96, 
to  be  in  the  main,  a  good  one.''  To  all  of  which  the  other  memr 
bers  of  the  committee,  through  its  chairman,  say:  '^Amen." 
And  then  Brother  Seitz  goes  on  to  say,  that  owing  to  pressure  of 
business  and  shortness  of  time  he  fears  that  he  will  not  be  able 
to  meet  with  us.  Xow,  I  just  feel  like  switching  off  from  the 
subject  before  us  long  enough  to  censure  Brother  Seitz  for  lus 
inconsistency.  If  he  is  truly  and  sincerely  in  earnest  in  his  desire 
to  encourage  a  higher  standard  of  surveying,  he  should  be 
present  at  this  meeting;  that  is  the  sole  aim  and  object  of  the 
perpetuation  of  this  and  Idndred  societies. 

LAND  SURVEYING. 

The  relocation  of  the  boundary  line  between  the  United 
States  and  Mexico  is  briefly  outlined  in  a  paper  read  before  the 
Engineering  Association  of  the  South,  by  Bernard  A.  Wood, 
and  published  in  the  Annual  of  that  association  for  the  year 
1896.  For  the  benefit  of  such  of  our  members  as  have  b^en  too 
busy  to  read  the  exchanges,  we  will  briefly  review  the  article. 

That  part  of  the  boundary  line  relocated  begins  at  the  p<Hnt 
of  intersection  of  parallel  31°  47'  north  with  the  center  of  the 
Rio  Grande;  thence  west  along  said  parallel  100  miles;  thence 
south  to  the  intersection  of  parallel  31**  20'  north;  thence  west 
along  said  parallel  to  the  111th  meridian;  thence  to  a  point  in 
the  center  of  the  Colorado  river,  20  miles  below  its  junetion 
with  the  Gila;  thence  northwardly  with  the  center  of  the  Colorado 
river  to  the  said  junction;  thence  westwardly  to  a  point  on  the 
Pacific  ocean  one  marine  league  south  of  the  south  end  of  San 
Diego  bay.  ^  . 


—115— 


This  line  was  originally  located  in  the  year  1853.  In  1888 
the  United  States  and  Mexico  entered  into  a  treaty  by  which  the 
line  was  to  be  re-surveyed  and  permanently  marked.  The  com- 
missioners on  the  part  of  the  United  States  were  Lieutenant 
Colonel  J.  W.  Barlow  and  First  lieutenajit  D.  D.  Galliard,  of 
the  corps  of  engineers,  and  Mr.  A.  T.  Mosman,  of  the  coast  and 
geodetic  survey.  For  the  proper  prosecution  of  the  work  the  force 
was  organized  into  four  parties,  namely:  Astronomical,  tangent, 
topographical  and  monument,  each  working  under  the  direction 
of  an  engineer  in  charge.  For  further  particulars  you  are  re- 
ferred to  Mr.  Wood's  paper. 

The  Venezuela  boundary  dispute  is  now  famous  the  world 
over,  not  for  the  high  grade  of  engineering  skill  exercised  by 
learned  and  accomplished  knights  of  the  solar  transit  and  nautical 
almanac,  in  determining  prejzisely  the  exact  location  of  the  line  in 
dispute,  but  famous  for  the  results  which  have  indirectly  grown 
out  of  the  efforts  of  the  representatives  of  the  greatest  republic 
and  the  greatest  empire  on  the  fkce  of  the  earth  to  have  matters 
of  dispute  between  nations  settled  by  arbiti^ation  rather  than 
by  war,  I  refer  to  the  treaty  recently  signed  at  Washington  by 
Secretary  of  State  Olney  on  behalf  of  the  United  States  and  Sir 
Julian  Pauncef ote  on  behalf  of  Great  Britain,  by  which,  for  a 
term  of  five  years,  the  two  nations  agree  to  abide  in  peace,  refer- 
ring all  questions  of  controversy  to  a  court  of  arbitration.  The 
treaty  is  yet  to  be  ratified  by  the  law-making  bodies  of  the  two 
nations.  We  await  the  result  with  interest;  the  whole  world  is 
interested,  and  if  success  crowns  the  effort,  who  will  dare  say  that 
international  bimetallism  is  not  a  possibility  of  the  future  ? 

The  world  moves*  It  is  getting  better  and  more  civilized 
every  day,  Turkey  and  Spain's  spasmodic  efforts  at  self-preserva- 
tion to  the  contrary  notwithstanding.  We  expect  to  see  the  day 
wh-en  two  farmers,  instead  of  lawing  away  their  farms  over  a  few 
feet  of  worthless  ground,  or  jumping  into  each  other  with  bowie- 
knives  and  pistols,  will  take  a  common-sense  view  of  the  matter 
and  settle  their  disputes  by  the  much  less  expensive,  and  in  the 
end,  far  more  satisfactory  method  of  arbitration. 
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DRAINAGE. 

The  Chicago  drainage  canal  is  probably  the  most  expensive 
piece  of  drainage  work  undertaken  in  recent  years.     The  esti- 
mated cost  of  work  Tinder  contract  is  $21,849,055.59,  of  which 
$2,606,227.02  is  for  right  of  way.     There  had  been  expended 
May  Ist,  1896,  $16,026,717.15,  and  this  amount,  together  with 
the  cost  of  administration,  payment  of  bonds,  interest,  etc.,  brings 
the  total  expenditures  for  the  district  to  May  1,  1896,  to  about 
$21,936,000.     The  total  amount  of  excavation  involved  in  the 
construction  of  the  main  channel,  in  addition  to  about  thirteen 
miles  of  river  improvements,  is  28,067,889  cubic  yards  of  glacial 
drift,  and  12,265,653  cubic  yards  of  solid  rock,  total  40,333,542 
cubic  yards.    Up  to  May  1,  1896,  glacial  drift  to  the  amoimt  of 
21,654,064  cubic  yards,  and  11,112,191  cubic  yards  of  solid 
rock  had  been  excavated,  atotal  of  32,766,255  cubic  yards.    The 
average  daily  output  of  rock  for  the  month  of  June,  1895,  reached 
21,365  cubic  yards,  requiring  the  use  of  eight  tons  of  dynamite. 
Cross-section  of  main  channel  in* rock  is  160  feet  wide  at  bottom 
and  162  feet  at  top,  grade  one  foot  in  20,000  feet,  or  .05  per  1,000 
feet.    Almost  as  flat  as  Brother  Craig's  ditch.    Cable  ways,  high- 
power  derricks  and  cantilever  conveyors  are  employed  upon  the 
work,  and  steam,  electric,  hydraulic  and  pneumatic  systems  are 
each  employed  to  convey  power  to  various  parts  of  the  work. 

We  are  indebted  for  the  above  information  to  the  Kailroad 
Gazette  for  August  28,  1896. 

Land  drainage,  either  by  open  ditches  or  by  means  of  field 
tile,  on  a  scale  suitable  to  the  means  of  owners  of  small  tracts 
of  land,  should  properly  be  noticed  in  this  report,  but  I  have  al- 
lowed descriptions  of  the  larger  undertakings  to  occupy  so  much 
space  and  have  not  had  time  to  attend  to  the  boiling-down 
process,  that  I  shall  have  to  content  myself  with  citations  to  a 
few  articles  on  the  subject  only,  namely:  "Farm  Drainage,''  by 
John  Corvine,  in  Clay  Record;  also,  same  issue,  "Drainage 
Laws,"  by  Joseph  A.  Williams.  LTpon  the  subject  of  irrigation, 
which  may  be  styled  as  a  minus  quantity  under  the  head  of  drain- 
age, an  article  appears  in  the  Engineering  News  for  September 
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17,  1896,  on  the  Pecos  Valley  Irrigation  System,  giving  a  very 
interesting  account  of  the  methods  employed  for  storing  water 
for  the  irrigation  of  200,000  acres  of  land. 

Following  are  a  few  Supreme  Court  decisions  appearing 
in  the  53d  Ohio  State  Report,  touching  drainage  and  boundary 
lines,  which  may  be  of  interest. 

Eailroad  Company  vs.  Piatt  et  al.  (53  Ohio  State  Eeport, 
page  254). 

A  conveyance  of  land  situated  upon  a  navigable  stream, 
the  description  being  by  courses  and  distances  from  a  fixed  monu- 
ment and  establishing  a  boundary  line  coincident  with  the  line  of 
navigation,  conveys  the  grantor's  title  as  far  as  the  central  thread 
of  the  stream. 

Railway  Company  et  al.  vs.  Williams: 

An  owner  of  land  who  sells  to  a  railroad  company  a  right 
of  wav  for  its  road  bv  a  written  contract  in  which  the  description 
of  the  land  is  indefinite,  and  after  the  road  is  constructed,  ac- 
cepted, with  full  knowledge  of  the  facts  and  without  objection 
the  compensation  agreed  to  be  paid,  and  acquiesces  for  a  period 
of  six  years  in  the  occupancy  by  the  company  of  the  right  of 
way  on  which  the  road  is  so  constructed,  is  estopped  to  deny  that 
such  location  is  the  location  originally  agreed  upon  and  to  de- 
mand additional  compensation.  (53  Ohio  State  Report,  page 
268.) 

Citv  of  Toledo  vs.  Sheill  et  al. : 

1.  Where  the  boimdary  lines  of  a  corner  lot  extend  along 
one  side  of  its  two  abutting  streets  a  materially  greater  distance 
than  along  the  other,  a  presumption  arises  that  it  fronts  upon  the 
latter  street. 

2.  Where  the  shape  and  dimensions  of  a  comer  lot  raise  a 
presumption  that  it  fronts  on  a  particular  street  while  vacant, 
such  presimiption  continues  after  it  has  been  improved,  unless 
rebutted  by  the  style  and  character  of  the  improvements. 

3.  Where  a  single  business  house  is  erected  on  a  comer  lot, 
the  front  of  which,  according  to  its  plan  of  construction,  or  style 
of  architecture  accords  with  the  presumed  front  of  the  lot,  while 
the  latter  was  vacant,  such  front  is  not  changed,  although  the 
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building  is  provided  with  doors  and  halls  that  permit  an  extenave 
use  of  the  other,  or  lengthwise,  street,  and  afterwards  such  use 
is  f reelv  made  by  the  occupants  of  the  building. 

4.  Where  a  dwelling  house  is  erected  on  a  comer  lot,  the 
front  of  which,  according  to  its  plan  of  construction,  or  style  of 
architecture  corresponds  with  that  of  the  lot,  when  the  latter  was 
vacant,  the  original  front  is  not  changed,  although  the  building 
is  provided  with  entrances  opening  on  the  lengthwise  street,  that 
are  extensively  used  by  its  occupants  and  appurtenant  structures 
erected  that  are  accessible  only  from  the  latter  street.  Such  use 
of  the  side  street  is  incidental  only  to  the  occupation  of  the 
dwelling  house. 

5.  Wliere  both  a  dwelling  house  and  a  business  house  ar^ 
erected  separately  on  a  comer  lot,  the  former  fronting  on  the 
breadthwise  street,  and  the  latter  on  the  lengthwise  street,  ao 
much  of  the  lot  as  the  latter  buUding  occupies,  or  is  clearly  used 
as  appurtenant  to  it,  should  be  held  to  front  on  the  street  which  it 
faces.    (53  Ohio  State  Report,  page  — .) 

Citv  of  Zanesville  vs.  Fannan: 

Municipality  liable  for  damages  caused  by  obstruction  to 
drainage  by  reason  of  the  construction  of  rail]x>ad  tracks  upon 
the  streets  of  the  city,the  railroad  company  having  obtained  per- 
mission from  the  municipality  to  do  so.    (53  O.  S.  R.,  p.  605.) 

Commissioners  of  Putnam  County  et  al.  vs.  Kraus  et  al. 
(53  O.  S.  R,  p.  628.): 

Where  under  the  ditch  laws  of  the  state,  a  ditch  has  been 
ordered  and  established  by  the  county  cotnmissioners,  and  the 
consti-uction  paid  for  from  the  county  treasury,  on  certificates 
of  the  engineer  appointed  to  superiutend  the  work,  the  assess- 
ment made  to  reimburse  the  county  for  the  payments  made  from 
its  treasurj'-,  cannot  be  enjoined  by  the  landowners  on  the  ground 

simply  that  the  ditch  was  not  constructed  according  to  the  con- 
tract and  specifications,  and  does  not  drain  their  lands.  An 
action  upon  the  bond  of  the  engineer,  or  of  the  contractors,  or  of 
V>oth,  is  the  proper  remedy  in  such  cases;  and  if  not  adequate,  it  is 
from  the  fault  of  the  land  owners  in  not  having  made  their  ob- 
jections to  the  engineer  or  in  not  having  caused  his  removal  for 
dereliction  of  duty. 
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RELOCATING  THE  LOST  CORNER  OF  FOUR  TOWNSHIPS 

AND  OTHER  LOST  CORNERS. 

G.  S.  INNIS,  COLUMBUS. 

I  have  learned  from  others,  as  well  as  my  own  experience, 
to  regard  the  following  rules  as  axioms  as  seldom,  if  ever,  to  be  de- 
parted from  in  making  a  survey  for  the  purpose  of  finding  old 
lines  or  corners: 

1.  A  resurv'ey,  made  after  the  monuments  of  the  original 
survey  have  disappeared,  is  for  the  purpose  of  determining  where 
these  monuments  were,  and  not  where  they  should  have  been. 

2.  Never  depart  from,  or  move  old  stones  or  other  monu- 
ments, especially  where  they  have  been  accepted  as  correct  by  all 
parties  in  interest. 

3.  Stones,  iron  stakes,  or  other  objects,  not  called  for  in 
deeds  or  descriptions,  are  not  monuments  and  are  of  no  value 
in  a  survey,  unless  found  to  be  correct. 

4.  Stones,  posts,  stakes  or  other  objects  set  at  the  time  a 
survey  was  made,  must  control,  however  erroneous. 

6.  IS^ever  imdertake  to  correct  an  error,  made  in  an  original 
survey,  but  follow  the  survey  if  it  can  be  done.  The  original 
survey  must  govern. 

6.  Surplus  or  shortage  in  a  block  must  be  divided  pro  rata, 
between  the  lots  or  parcels  of  land,  when  the  monuments  or 
original  stakes  are  gone. 

7.  A  long  established  fence  (more  than  twenty-one  years) 
is  better  evidence  of  location,  where  possession  has  been  constant, 
with  the  present  owner  and.  those  under  whom  he  claims  than 
any  recent  survey  made,  after  the  monuments  have  disappeared. 

8.  There  is  great  virtue  m  a  pick  and  shovel  intelligently 
applied  in  finding  lost  comers,  where  stakes  have  been  driven,  or 
stones  planted  and  removed. 

9.  Never  be  controlled,  by  the  opinion  of  land  owners, 
unless  they  can  show  monuments  or  other  evidence  of  the  true 
comer.    A  compass  and  chain  intelligently  and  skillfully  used. 
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with  the  assistance  of  a  pick  and  shovel,  will  generally  give  good 
results. 

10.  Never  go  to  the  field  to  make  a  survey  or  repeat  an  old 
one  without  complete  notes  of  the  lajid  to  be  surveyed,  and  a  plat 
of  it  with  bearings  and  distances  on  the  several  lines.  This  plat 
should  include  the  surrounding  lands,  unless  there  are  undis- 
puted monuments  at  each  comer  of  the  land  to.be  surveyed. 

11.  It  is  very  important  for  a  surveyor  to  have  a  critical 
knowledge  of  all  kinds  of  timber  growing  in  the  country  where 
he  has  work  to  do.  Any  one  having  experience  of  clearing  up 
several  farms,  making  his  own  rails,  building  his  own  fences 
and  seeing  them  rot  down,  etc.,  could  hardly  fail  of  acquiring 
this  useful  knowledge. 

An  assistant  was  riding  in  the  same  wagon  with  me,  and 
passing  a  hard  maple  or  sugar  tree  which  was  very  pretty,  he 
pointed  to  it,  saying:  "There  is  the  nicest  oak  tree  I  ever  saw." 
After  getting  to  our  work  he  was  handling  the  transit  and  was  , 
good  at  that.  lie  ran  out  to  a  comer  where  a  red  oak  tree  was 
called  for  in  the  notes,  yet  he  went  farther  away,  and  commenced 
digging  around  a  white  oak  tree  for  his  comer.  Being  corrected, 
he  concluded  he  would  learn  the  diif erent  kinds  of  timber.  Passing 
a  large  tall  beech  tree,  he  struck  it  a  lick,  and  asked:  "What 
kind  of  an  oak  do  you  call  that?"  Well,  that  was  the  way  to 
learn. 

12.  Then  a  surveyor,  imless  he  wants  to  be  a  laughing  stock, 
must  well  understand  English  Grammar,  from  the  first  rudi- 
ments to  its  completion,  so  he  may  be  able  to  use  good  language 
and  especially  spell  correctly  in  making  up  his  reports.  In  nearly 
every  case  the  sur\Tyor  must  write  reports  for  boards  of  commis- 
sioners in  partition  and  similar  cases.  It  should  be  well  done, 
clear,  and  beyond  question  plain. 

13.  There  is  no  principle  of  more  importance  to  the  sur- 
veyor or  civil  engineer  than  strict  integrity.  He,  being  fre- 
(luently  called  upon  to  decide  disputed  points  between  others, 
must  not  be  influenced  in  his  work  by  any  other  consideration 
than  exact  justice  between  the  parties.  Any  other  course  is  pro- 
fessional suicide. 
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EXPERIENCE  IN  THE  FIELD. 

The  people  owning  land,  and  liying  near  wheie  the  comers 
of  Clinton,  Sharon,  Blendoh  and  Mifflin  townships  coincide,  had 
been  in  controversy  about  where  this  comer  was  originally  lo- 
cated. There  had  been  several  law  suits  tried  in  the  Common 
Pleas  court.  In  each  case  a  board  of  commissioners,  with  a 
surveyor,  had  been  appointed,  did  the  work  ordered  as  best  they 
could,  and  made  the  required  return. 

SMll,  some  of  the  land  owners  were  dissatisfied  and  appealed 
to  what  is  now  the  Circuit  court. 

This  court  appointed  \V  :Jter  Field,  Virgil  D.  Moore  and 
G.  S.  Innis  as  commissioners,  and  W.  W.  Pollard  surveyor,  to 
find  where  said  comer  was  originally  located.  They  worked 
about  a  week,  beginning  at  the  northeast  comer  of  Mifflin  town- 
ship, where  an  old  comer-stone  was  found,  and  running  west 
along  the  south  line  of  Blendon  and  Sharon,  and  north  line  of 
Mifflin  and  Clinton  to  a  comer-stone  in  the  northwest  comer  of 
Clinton,  and"  southwest  comer  of  Sharon,  passing  a  number  of 
stones,  some  in  line,  but  more  out  of  line.  This  line  seemed  to 
agree  with  the  former  work,  and  was  satisfactory  to  Messrs.  Field 
and  Pollard.  The  other  two  commissioners  were  not  convinced 
of  its  correctness  for  the  reason  that  they  doubted  this  ten-mile 
line  being  originally  straight,  as  it  was  run  with  a  compass  and 
through  the  woods.  For  a  like  reason,  they  were  not  sure  the 
present  line  had  been  made  a  right  line,  for  ten  miles,  with  only 
a  surveyor's  compass  with  which  to  do  the  work.  They  insisted 
that  some  evidence  of  the  old  comer  be  found  nearer  to  it. 
Things  looked  as  though  the  commissioners  would  disagree,  and 
make  two  reports.  After  consulting  Moore,  Innis  said  to  the 
others,  "Give  me  the  surveying  tools  for  one  day,  and  all  of  you 
turn  in  and  help.  If  at  the  end  of  that  time  I  cannot  convince 
you  that  you  are  wrong  I  will  agree  with  you."  The  tools  being 
handed  over,  I  went  to  the  southeast  comer  of  the  northeast  lot 
of  Clinton  township,  and  having  the  full  notes  of  the  original  sur- 
vey of  that  quarter,  and  '.  Ir.  Kilbourne's  full  notes  of  the  re- 
survey  of  it,  made  about  twenty-five  years  before,  found  that  a 
white  elm  tree,  12  inches  in  diameter,  was  called  for  as  a  witness 
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tree.  Ko  such  tree  was  there,  but  there  was  a  white  elm  thirty 
inches  in  diameter.  A  man  was  given  an  bx  and  requested  to 
cut  in  and  block  out  the  wood  until  he  found  the  old  marks.  He 
soon  tired,  as  white  elm  of  rapjld  growth  is  hard  to  split.  I  said 
to  him:  '^You  are  lazy/'  taking  the  ax  and  giving  it  to  another. 
He  was  found  a  better  asman,  and  soon  had  the  blocks  out  suf- 
ficiently to  show  the  old  witness  marks,  both  notch  and  blaze, 
as  plainly  as  though  just  made.  Taking  course  and  distance  to 
the  comer,  it  was  found  to  have  been  in  a  low  wet  place,  although 
then  dry.  A  spade  was  used  to  throw  earth  out  of  a  space  some 
three  feet  in  diameter,  taking  out  about  one  injch  at  a  time. 

When  the  hole  was  some  twelve  inches  deep,  the  spade 
struck  a  hard  substance,  which  proved  to  be  the  sharpened  end  of 
an  old  stake,  made  from  the  butt  end  of  a  small  white  oak  tree. 
The  place  was  tested  and  found  at  the  bearing  and  distance  given 
in  the  notes.  This  was  good  enough  so  far.  The  next  thing  to  do 
was  to  measure  the  given  distance  along  the  east  line  of  Clinton 
township,  to  the  northeast  comer  of  Lot  No.  12,  being  the  north- 
west comer  of  Mifflin  and  southeast  corner  of  Sharon  townships, 
the  comer  sought  to  be  located. 

When  the  party  had  measured  the  distance  given  in  the  notes 
by  Mr.  Kilbourne  the  men  found  it  must  have  been  located  in 
rather  a  deep  pond,  which  had  been  filled  some  three  feet,  to 
make  the  proper  grade  for  the  Columbus  and  Lockwin  plank 
road. 

The  plank  was  taken  off  and  a  large  hole  dug  down  through 
this  fill  to  the  natural  earth.  Here  water  was  found,  although 
it  was  a  very  dry  time.  This  was  quite  en«jouraging,  as  the  wat« 
would  naturally  prevent  a  wooden  stake  from  decaying.  It  was 
with  some  difficulty  the  bottom  of  this  hole,  was  carefully  scraped, 
but  the  effort  was  finally  successful.  The  stake  was  foimd  and 
proved  to  be  a  match  for  the  former  one  taken  out  of  the  ground. 

Then  the  party  started  for  the  northwest  corner  of  a  forty- 
acre  parcel  of  land  in  said  Lot  No.  12,  measuring  the  distance 
very  carefully.  This  being  done,  a  stake  was  driven  deep  enough 
to  keep  the  place.  The  southwest  comer  of  said  lot  was  sought 
I,  when  a  boy  some  ten  or  twelve  years  old,  being  with  the  survey- 
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ing  party^  saw  stones  planted  in  these  western  comers  to  Dr.  Wm. 
A.  Morse's  forty  acres  of  land.  I  also  had  seen  the  doctor  put 
broken  crockery  and  glassware  under  and  about  these  stones,  and 
later  saw  him  set  a  bkck  locust  tree  against  the  southwest 
comer  stone.  This  tree  was  stiU  there,  but  had  grown  to  be 
some  twenty  inches  in  diameter,  and  no  stone  to  be  seen.  On 
looking  around  the  tree  I  saw  some  difference  in  the  bark  on  the 
side  of  it.  Taking  an  ax  I  struck  the  tree  in  this  place  with  its 
poU,  and  heard  a  hollow  sound.  The  \700d  being  removed,  the 
comer  stone  was  found,  and  the  measurement  taken  to  the  north- 
west comer  of  the  doctor's  land.  On  this  north  line  had  been  laid 
out  and  opened  a  county  road.  Here  another  hole  being  dug  in 
the  center  of  this  road,  another  stone  was  foimd,  with  broken 
crockery  and  glassware  under  it.  This  was  enough,  all  agreeing 
that  the  point  where  the  stake  was  found  under  the  plank  road 
was  the  true  corner.  In  this  place  a  good  stone  was  set  and 
marked.  The  commissioners  reported  accordingly.  The  report 
was  confirmed  by  the  court  without  opposition.  Lawsuits  weie 
withdrawn.  The  land  owners  were  satisfied  and  have  so  re- 
mained. 

RUNNING  A  PISPUTED   UNE  AND  FINDING  A  COVERED 

CORNER. 

A  few  years  ago  the  land  owners  of  the  vicinity  petitioned 
for  a  free  turnpike  along  the  north  line  of  Surveys  3,356  and  422, 
Virginia  Military  District.  This  line  had  been  accurately  run 
from  an  old  comer  stone  in  the  northwest  angle  of  said  survey, 
Xo.  3,356,  to  the  southeast  comer  of  Lot  No.  33,  of  Michael  L. 
Sullivant's  subdivision,  of  farming  lands  near  Columbus,  Ohio. 
The  proper  steps  had  been  taken  to  locate  and  establish  the  turn- 
pike and  the  contract  let  for  the  building  the  same.  While  this 
business  was  being  transacted  a  man  was  employed  to  run  the 
same  Hne.  He  was  all  right  at  the  stone  in  the  said  northwest 
angle,  but  at  the  east  end  he  was  about  35  feet  too  far  north. 
This  made  quite  a  controvert  along  the  line.  The  contractor 
was  enjoined  from  proceeding  with  his  work  and  everything 
brought  to  a  standstill.    I  was  requested  to  nm  this  line.    Having 
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full  notes  of  it,  taken  for  a  former  survey  of  the  lands  south  of 
the  line  in  question,  I  began  at  the  same  old  stone  in  the  north- 
west angle  of  said  survey  No.  3,356  and  ran  north  68  degrees 
east,  about  two-thirds  of  the  distance  to  the  eastern  terminus  of 
said  turnpike.  Here  a  black  walnut  tree,  20  inches  in  diameter 
was  called  for  in  the  old  notes  of  the  survey,  and  a  little  farther 
on  two  white  oaks  in  the  northwest  comer  of  said  survey  No.  422, 
There  was  a  county  road  along  this  line  and  everything  looked 
smooth.  Still  at  it  the  men  went  with  pick  and  shovel  to  find  the 
roots  of  this  walnut  tree. 

After  about  two  hours'  work  a  root  was  struck.  This  being 
uncovered  and  examined,  .proved  to  be,  unquestionably,  black 
walnut.  The  remaining  roots  of  this  tree  were  soon  uncovered, 
showing  plainly  where  the  tree  had  stood.  The  line  was  straight- 
ened up  from  the  stone  to  this  tree.  Then  produced  to  the  two 
white  oaks,  also  agreeing  with  them,  the  line  wa§  produced  to  the 
southeast  comer  of  said  lot  No.  33,  and  did  not  materially  differ 
from  the  former  survey.  Here  a  ring  was  made  about  five  feet 
in  diameter.  A  stout' man  was  given  the  pick  and  shovel  and 
directed  to  dig  down  to  water,  unless,  l)efore  he  found  a  stone. 
This  place  was  in  an  angle  of  the  Columbus  and  Harrisburg 
turnpike  and  at  the  junction  of  the  Cemetery  and  Central  avenue 
with  said  turnpike,  and  had  evidently  been  filled  in  to  the  depth 
of  four  feet  or  more.  When  this  well  was  sunk  about  four  feet 
the  old  comer  stone  was  found,  of  the  same  kind  used  by  Mr. 
John  Graham  in  his  original  subdivision  of  the  M.  L.  SuUivant 
lands.  This  settled  matters  so  thoroughly  that  no  one  disputed 
this  being  the  true  corner,  and  the  turnpike  was  ordered  by  the 
court  to  be  constructed  on  that  line. 

RESTORING  A   REMOVED  CORNER  STONE. 

When  the  T.  &  O.  C.  R.  R.  was  being  built  along  the  north 
line  of  Section  No.  3,  Congress  lands,  and  along  the  south  line  of 
half  sections  Noe.  40  and  41,  Refugee  lands,  all  in  Range  22, 
vinie  of  the  land  owners  in  the  east  half  of  Section  No.  3  were 
c'f  the  opinion  that  the  railroad  company  was  over  the  line,  and 
on  their  lands.     Now  sionie  fifteen  veal's  before  there  had  been 
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trouble  about  the  line  running  north  and  south  between  the  east 
and  west  half  of  said  Section  ^o.  3. 

This  ended  in  a  long  lawsuit  and  fixing  a  permanent  corner 
stone  in  the  north  end  of  said  line. 

I  was,  soon  thereafter,  called  upon  to  run  over  the  different 
lots  or  parcels  of  land  in  the  east  half  of  said  section,  and  found  a 
corner  stone  in  the  northeast  comer  of  said  section,  set  there  also 
by  authority  of  the  court  Being  thus  equipped  I  ran  off  the 
several  parcels  of  land  between  these  two  stones,  setting  and 
marking  stones  at  the  north  comers  of  said  pardfHs  of  land,  some 
five  or  six  in  number. 

When  testing  the  correctness  of  the  south  line  of  the  rail- 
road company's  land,  I  found  these  stones  all  in  their  places  and 
still  in  a  straight  line,  except  the  two  farthest  ^st,  which  had 
been  removed. 

One,  the  northeast  comer  stone  of  the  section.  This  I  wished 
to  restore  from  the  gutter,  where  it  was  found,  to  its  rightful 
place  in  the  comer.  The  line,  marked  by  the  several  stones  in 
their  places,  was  extended  east  to  the  east  line  of  the  section. 
This  was  on  a  high  place,  where  the  ground  was  composed  mostly 
of  hard  clay.  The  pick  and  shovel  was  now  used  very  carefully, 
to  find  the  place  where  a  hole  had  been  dug,  in  this  clay,  large 
enough  to  hold  a  comer  stone.  A  difference  in  the  formation  of 
the  ground  was  soon  discovered.  A  county  road  had  been  es- 
tablished, along  the  east  line  of  said  section  and  somewhat  im- 
proved. In  the  place  where  the  men  were  at  work  the  ground 
was  mixed  with  gravel  and  top  soil  and  was  not  as  solid  as  the 
natural  clav. 

This  was  all  taken  out  and  the  shape  of  the  old  hole  showed 
itself  completely.  This  place  being  tested,  it  was  found  exactly 
in  line  with  the  stones  west  of  it,  and  also  in  line  with  the  east 
line  of  the  section.  It  did  not  require  much  knowledge  of  the 
surveyor's  art  to  conclude  that  this  place  was  where  the  stone 
in  the  gutter  had  been  placed.  The  old  stone  was  put  in  its 
proper  place,  showing  the  roadway  had  been  graded  down  by  the 
supervisor,  and  this  stone  being  in  his  way,  he,  not  knowing  its 
value,  dug  it  up  and  threw  it  in  the  gutter,  thereby  causing  all 
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the  trouble.    The  railway  company  settled  with  the  owners  ior 
their  land  occupied  and  all  parties  are  satisfied. 

FINDING    A  LOST  AND  DISPUTED  CORNER. 

Judge  Gustavus  Swan,  owning  some  five  acres  of  land  on 
K orth  High  street,  extending  from  Swan  street  on  the  north  to 
the  railroad  lands  on  the  south  and  extending  east  for  quantity, 
made  arrangements  to  the  effect  that  this  lot  was  to  be  divided 
into  two  lots  of  equal  areas  by  a  line  running  at  right  angles  with 
High  street.  The  whole  area  was  mostly  covered  over  either 
with  oflBloes,  large  buildings  or  pUes  of  lumber.  I  was  requested 
to  make  the  survey  and  divide  the  land  into  two  lots  of  equal 
areas. 

There  was  no  difficulty  in  surveying  along  High  and  Swan 
streets.  These  lines  were  carefully  measured  and  found  to  agree 
with  the  old  notes.  Then  the  angle  made  by  High  and  Swan 
streets  was  measured  and  f ound..to  be  a  right  angle,  as  called  for 
in  the  notes.  No  further  measurements  could  be  made  on  ac- 
count of  obstructions  along  the  lines.  The  ones  already  taken, 
holding  out  exactly,  I  assumed  the  rest  to  be  correct  as  given  in 
the  notes  and  on  a  plat  thereto  attached.  From  the  southeast 
comer  of  the  five-acre  lot  I  then  let  fall  a  perpendicular  on  the 
east  side  of  High  street.  This  gave  me  a  right-angled  triangle, 
with  all  the  angles  and  one  side  given,  to  find  the  other  sides. 
This  was  readily  done.  The  distance  along  the  east  side  of  High 
street  being  taken,  a  right  angle  was  turned,  and  a  line  mostly 
clear  of  obstructions  was  found.  On  this  line  the  proper  distance 
was  measured  and  an  iron  stake  driven  for  the  comer.  This 
point,  where  the  stake  was  driven,  was  found  to  be  some  fourteen 
feet  under  the  platform  of  a  large  warehouse  and  the  house  itself 
was  almost  as  much  over  the  line  at  the  south  end.  The  principal 
object  in  having  the  sur^^ey  made  was  the  party  in  interest  wished 
to  erect  a  large  building,  sixty  feet  wide  and  extending  the  entire 
width  of  the  south  lot,  at  the  east  end.  For  this  building,  how- 
ever, the  ground  had  been  cleared  of  all  obstructions. 

But  while  on  the  ground  the  soutJi  line  of  the  lot  was  found 
by  measuring  back  on  the  line  perpendicular  to  High  street,  a  dis- 
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tance  as  far  as  could  be  done  without  going  past  tliat  part  of  the 
lot  cleared  of  obstructions.  At  this  point  a  right  angle  was  turned 
giYing  as  before  a  right^mgled  triangle,  with  all  the  aiigles  and 
one  side  given,  the  distance  on  the  last  perpendicular  line  being 
thus  obtained,  was  measured  and  a  stake  set  in  the  south  line  of 
the  lot. 

The  next  thing  to  do  was  to  divide  the  lot  into  two  ports  of 
equal  areas.  This  was  not  difficult  to  do  and  all  the  rest  was  plain 
work. 

DISCUSSION. 

Mr.  Lewis:  I  wish  to  say  if  a  man  who  considers  survey- 
ing dry  and  uninteresting  will  read  that  paper,  he  .will  certainly 

be  convinced  that  it  is  an  interesting  vocation.  A  man  must 
not  only  be  a  mathematician,  but  he  must  be  a  detective,  geolo- 
gist and  timber  expert. 

Professor  McFarland:  I  think  that  a  valuable  paper.  I 
am  old  and  so  is  Colonel  Innis,  and  much  more  than  forty  years 
ago  I  had  similar  experience  in  finding  comers  in  Guernsey 
countv.  I  had  to  find  the  hole  where  the  stick  had  stood.  I 
found  it  filled  with  decayed  leaves,  and  that  hole  told  the  story. 
Let  me  tell  you  another.  In  1859  I  was  professor  of  mathemat- 
ics at  Miami  University  and  did  practical  surveying.  I  was 
laying  out  a  turnpike.  The  boys  liked  to  go  along  to  help  with 
this  work  because  they  got  good  dinners  in  the  country.  I  did 
not  charge  for  my  work,  because  I  wanted  to  give  the  boys  prac- 
tical experience.  They  worked  for  nothing  and  I  put  in  the 
same  biU.  On  one  of  these  excursions  I  heard  a  "horse  laugh," 
and  found  they  were  laughing  at  a  man  from  Allen  county. 
I  will  not  tell  you  his  name — he  quit  surveying  and  became  a 
lawyer.  The  boys  were  in  the  habit  of  cutting  holes  in  the  sugar 
trees  to  get  the  sap  to  drink.  This  fellow  had  cut  into  a  big, 
white  oak  tree  there,  and  was  waiting  for  the  sugar  water  to  run. 
(Laughter.) 

Mr.  Cronley:  In  case  of  an  east  and  west  line  fence, 
which  is  found  to  curve  six  feet  to  the  north  at  the  middle  point, 
what  should  be  done?     I  had  a  case  of  that  kind  in  our  coimty 
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where  the  gentleman  claimed  because  the  fence  had  stood  there 

for  25  or  30  years,  that  was  the  proper  line.     Was  he  right  or 

wrong? 

Colonel  Innis:     He  had  a  right  to  the  ground  up  to  the 

line  fence,  if  it  had  been  set  there  for  a  line  fence.     I  had  a  case 

of  that  kind  in  Madison  township.     The  fence  ran  through  the 

center,  of  the  section.     There  was  a  stone   at  each  end  of  the 

line,  and  when  I  got  about  half  way  from  one  end,  was  about 

fifty  feet  from  the  fence  line.     It  had  been  in  occupation  for 

fifty  years,     I  came  right  to  see  Judge  Baldwin,  who  was  the 

best  real  estate  lawyer  in  the  city,  and  asked  him  wliat  I  should 

do.     He  held  up  his  arm  bent,  and  said,  "I  dop't  oare  if  it  is 

as  crooked  asmv  elbow,  if  it  is  the  line  fence  it  will  stand."    I 

told  the  parties  about  it.     They  said  they  had  supposed  it  was 

a  straight  line  and  had  it  straightened.     The  court  decisions 

all  hold  that  it  is  the  duty  of  property  holders  to  find  the  true 

line,  and  if  they  sleep  on  their  rights  for  21  years,  they  lose 

them. 

A  Member:     If  he  has  always  contended  that  it  is  wrong, 

doesn't  that  save  him? 

Colonel  Innis:     I  don't  care  how  much  they  quarrel  and 

fight  over  it  for  twenty-one  years;  if  they  don't  go  into  court 

\vith  it,  it  is  peaceable  possession. 

Mr.  Cronley:  I  wish  to  correct  you.  I  think  your  state- 
ment is  wrong  about  that.  My  understanding  is  that  if  there 
is  a  dispute  about  that  line  fence — if  the  gentleman  on  the 
north  side  told  the  man  on  the  south  side  that  it  was  not  on  a 
line,  and  he  wants  it  removed  to  the  line,  that  that  saves  his 
rights. 

Colonel  Innis:  The  courts  have  decided  that  nothing  is 
recognized  except  a  suit  at  law.     (Relates  a  case  in  point.) 

Mr.  Gilpatrick:  While  it  is  true  as  to  a  line  betweeft  land 
owners,  the  same  rule  does  not  obtain  in  the  matter  of  encroach- 
ment upon  the  streets  and  highways. 

Colonel  Innis:  Yes,  sir;  that  is  true.  You  cannot  ac- 
quire any  rights  by  fencing  in  any  part  of  the  highway  and  the 
reason  is  that  it  belongs  to  the  community  and  you  are  one  of 
the  community,  and  ought  to  look  after  its  rights  as  well  as 
vour  own. 
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THE  DISPOSAL  OF  SEWAGE. 

C.   O.    PROBST,   M.  D., 
SECRETARY    OF    THE  OHIO    STATE    BOARD    OF    HEALTH. 

Mr,  President  and  Gentlemen: 

% 

The  question,  How  shall  we  dispose  of  sewage  so  that  it 
shall  not  be  productive  of  a  nuisance  or  injure  the  public  health 
through  the  drinking  water  or  otherwise?  is  receiving  much  at- 
tention from  both  engineers  and  health  officials.  Within  the 
memory  of  most  of  us,  only  the  lai^r  cities  in  America  were 
provided  with  sewerage  systems  for  the  removal  of  household 
wastes,  and  where  these  were  located  on  streams  of  consider- 
able size  or  on  large  bodies  of  water,  the  sewage  was  gotten 
rid  of  without  complaint.  But  conditions  have  changed  and 
are  more  rapidly  changing,  and  the  old  method  of  turning  crude 
sewage  into  the  nearest  body  of  water  must  soon  be  abandoned. 

It  is  to  be  noted:  (a)  that  the  increase  of  popiilation  in  our 
cities  is  much  greater  than  the  general  gain ;  (b)  it  is  now  com- 
mon to  find  sanitary  sewers  in  villages  of  2000  to  3000  inhab- 
itants; that  streams  which  once  furnished  an  abundance  of  wa- 
ter the  year  around  are  now  practically  dry  for  several  months, 
and  as  far  as  receiving  sewage  is  concerned,  the  worst  months 
of  the  year;  and  lastly  (c),  that  streams  are  being  more  and 
more  resorted  to  for  water  supplies  for  our  rapidly  developing 
villages  and  cities. 

These  new  conditions  have  brought  prominently  to  view 
the  evils  arising  from  stream  pollution,  and  the  courts  are  more 
and  more  inclined  to  interfere  with  the  assumed  rights  of  cities 
to  make  open  sewers  of  our  rivers.  The  best  engineering  skill 
has  been  called  upon  to  meet  the  demand  for  sewage  purifica- 
tion, and  the  last  ten  years  have  given  us  our  best  knowledge 
of  the  subject. 

Too  much  credit  cannot  be  given  to  the  State  Board  of 
Health  of  Massachusetts  for  the  thorough  and  painstaking  man- 
ner in  which  their  experiments  in  sewage  purification  have  been 
condiicted.     In  1888  the  legislature  of  Massachusetts,  with  that 
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broad  poliev  which  has  alwajs  ehiiracterized  the  Baj  state  in 
cealing  with  questions  affecting  the  health  and  happiness  of 
her  citizens,  gave  the  Board  of  Health  large  powers  for  pro- 
tecting the  public  water  supplies,  and  appro{»iated  a  sufBcient 
sum  to  establish  an  experiment  station  at  Lawrence,  on  the  M^ri- 
mac  river,  where,  under  the  charge  of  competent  workers,  in- 
vestigations in  the  purification  of  sewage  and  water  have  since 
been  carried  on.  The  results  obtained  there  have  given  an  im- 
petus to  sewage  purification  which  has  been  felt  all  over  the 
world.  While  Europe,  and  especially  England,  had  been  mak- 
ing many  practical  experiments  in  aewage  purification  by  the 
introduction  of  costlv  works  in  various  cities*  accurate  data  from 
carefully  observed  trials  of  different  methods  of  doing  such 
xroTk  were  lacking,  and  from  the  lack  of  such  definite  know- 
le^lge  attempts  at  sewage  punfication  in  many  instances  proTcd 
a  failure. 

Ohio  took  a  step  in  advance  in  this  direction  when,  in  1893, 
her  representatives  enacted  a  law  providing  that  no  city,  vil- 
lage, corporation  or  person,  shall  introduce  a  sewerage  system, 
or  public  water  supply,  or  change  or  extend  the  outlet  of  any 
sewerage  system,  or  source  of  water  supply  now  in  use,  with- 
out submitting  such  outlet  or  source  of  such  water  supply  to 
and  receiving  the  approval  of  the  State  Board  of  Health. 
Since  that  time  the  board  has  been  called  upon  to  approve 
outlets  of  sewerage  systems  in  30  cities  and  villages,  and  has 
acted  upon  3S  applications  for  approval  of  water  supplies. 

It  has  been  the  constant  policy  of  the  board  to  protect 
our  streams  and  lakes  from  sewage  pollution,  but  the  public 
has  not  yet  been  educated  to  the  point  where  it  will  sustain 
the  board  in  the  position  it  would  gladly  occupy  of  prohibit- 
ing in  all  cases  the  dischai^  of  crude  sewage  into  water.  We 
believe  that  time  is  fast  approaching,  and  we  look  to  the  mem- 
bers of  your  profession  for  aid  and  support  in  bringing  about 
this  desirable  end. 

It  is  encouraging  to  note  the  start  that  has  already  been 
made  in  Ohio  in  provi^ling  for  a  better  disposition  of  sewage. 
Canton,  Oberlin,  Alliance,  the   Children's    konae  at  Alliance 
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and  the  State  Reformatory  at  Mansfield  are  now  purifying  their 
sewage;  Fostoria  and  the  Toledo  Hospital  for  the  Insane  have 
sewage  disposal  works  under  way,  and  some  five  or  six  other 
places  are  in  consultation  with  the  State  Board  of  Health  in 
regard  to  plans  for  such  improvements. 

It  will  not  be  necessarv  to  consider  all  of  the  various  meth- 
ods  that  have  been  tried  with  varying  success  for  the  disposal 
of  sewage.  It  will  be  sufiicient  to  refer  rather  briefly  to  the 
iwo  methods  which  have  proven  best  in  practice,  and  to  point 
out  the  limitations  of  each. 

We  will  speak  first  of  chemical  precipitation.  In  this  sys- 
tem various  chemical  substances  are  added  to  the  sewage  which 
causes  the  organic  matter  in  suspension  and  a  part  of  that  in 
solution  to  be  precipitated,  forming  a  deposit  known  as  sludge. 

Following  is  a  brief  description  of  this  method:  The  out- 
fall sewer  is  usually  brought  to  the  power  house,  where  the 
sewage  first  enters  a  screening  chamber  for  the  removal  of  ob- 
jectionable matter.  The  sewage  then  enters  an  inlet  channel 
which  conveys  it  to  the  tanks  outside  the  building.  As  the 
sewage  enters  the  building  it  receives — speaking  now  of  the 
Canton  and  Alliance  plants — ^a  charge  of  milk  of  lime,  and  as 
it  leaves  the  building  a  charge  of  sulphate  of  alimiina  in  so- 
lution. The  inlet  channel  is  provided  with  baffle  boards,  which 
cause  a  thorough  mixing  of  the  sewage  and  chemicals  before 
the  sewage  reaches  the  precipitation  tanks.  These  tanks  may 
be  of  iron  or  masonry,  and  of  any  size  or  number.  At  Can- 
ton there  are  four,  built  of  brick,  and  each  50  by  96  feet  in 
plan,  the  walls  ranging  from  5  3-4  to  7 1-2  feet  high 
above  the  bottom  pavement.  The  capacity  of  each  tank  is  about 
171,000  gallons.  The  sewage,  after  receiving  its  charge  of 
chemicals,  passes  slowly  from  tank  1  into  2,  on  to  tank  3, 
then  through  tank  4,  referring  to  Canton,  and  into  the  creek, 
which  receives  the  effluent 

About  50  per  cent,  of  the  precipitated  matters  are  received 
bv  the  tank  which  first  receives  the  sewage;  26  per  cent,  is  pre- 
cipitated in  the  second  tank,  and  the  remainder  is  about  equally 
distributed  between  the  other  two  tanks. 
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At  Canton  it  has  been  found  necessary,  on  an  average, 
to  remove  the  sludge  from  the  first  tank  every  other  day;  from 
the  second  tank  every  third  day,  and  from  the  third  and  fourth 
tanks  about  once  in  five  or  six  days.  To  remove  the  sludge  from 
a  tank  it  is  temporarily  cut  out  of  the  series  and  the  sewage  al- 
lowed to  rest  a  few  hours.  Then  the  supernatent  wat^  is  drawn 
off  by  a  movable  skimmer  and  passes  into  the  effluent  sewer. 
The  sludge  is  drawn  off  into  a  sludge  cistern  from  which  it  is 
lifted  by  a  pump  to  a  filter  press  located  in  the  power  house, 
where  it  is  subjected  to  a  pressure  of  one  hundred  pounds  or 
more  per  square  inch.  The  water  pressed  out  gains  access  to 
the  inlet  sewer  and  again  passes  through  the  precipitation  tanks. 
The  sludge,  in  the  form  of  cakes,  is  dropped  into  a  car  stand- 
ing on  a  track  beneath  the  filter  press,  and  is  carried  off  for  fu- 
ture disposal.  At  Canton  this  is  hauled  away  by  the  farmers 
and  used  as  a  fertilizer. 

Various  precipitating  agents  have  been  used,  but  chiefly 
lime,  copperas  and  alum.  The  amount  to  be  used  depends 
upon  the  nature  and  strength  of  the  sewage,  and  in  well-con- 
ducted plants  this  is  detennined  at  frequent  intervals  by  chem- 
ical examination,  and  the  amounts  used  are  varied  to  meet  the 
changes  in  the  character  of  the  sewage,  which  occurs  at  differ- 
ent periods  of  the  day.  The  average  amount  of  lime  and  alum 
used  is  from  eight  to  ten  grains  of  Kme  to  two  or  three  grains  of 
alum  per  gallon  of  sewage  treated,  when  these  are  used  in  combi- 
nation. 

The  cost  of  the  works  in  running  order  at  Canton  was  $26,- 
483.76.  The  running  expenses  have  been  about  $300  per 
month. 

Canton  is  a  city  of  about  33,000  inhabitants,  and  gaugings 
made  some  time  ago  showed  about  500,000  gallons  of  sewage 
per  day  to  be  treated. 

The  estimated  cost  of  a  similar  but  smaller  plant  at  Al- 
liance, a  city  of  about  9,000  inhabitants,  was  $18,400. 

At  Wliite  Plains,  X.  T.,  with  a  population  of  a  little  over 
4,000,  the  chemical  precipitation  works  cost,  according  to  Eafter 
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and  Baker,  something  over  $53,000,  and  the  operating  ex- 
penses have  been  about  $13  per  day. 

The  advocates  of  chemical  precipitation  would  have  us 
believe  that  this  is  an  ideal  method  for  the  purification  of  sew- 
age, but,  while  it  undoubtedly  accomplishes  a  very  useful  pur- 
pose, and  may  in  some  instances  be  the  only  suitable  means  for 
sewage  purification,  there  are  objections  to  it  which  should  be 
pointed  out 

In  chemical  precipitation  practically  all  of  the  oragnic  mat- 
ter in  suspension  is  removed  from  the  sewage,  but  only  a  part  of 
the  organic  "matter  in  solution. 

Mr.  Allen  Hazen,  in  a  report  on  chemical  precipitation 
of  sewage,  made  from  data  obtained  by  him  when  in  charge 

of  the  Lawrence  Experiment  Station,  said:  *^The  best  results 
that  we  have  obtained  by  chemical  precipitation — ^and  we  know 
of  no  others  that  are  so  good — leave  as  much  as  one-third  of 
the  nitrogenous  matter  of  sewage  in  the  effluent;  this  is  an  abun- 
dant food  supply  for  the  unlimited  growth  of  a  large  number 
of  bacteria  that  remain.  The  number  is  called  large  because 
five  per  cent,  of  700,000,  or  35,000,  in  a  thimbleful,  is  a  large 
number,  and,  if  any  of  these  are  disease-producing  germs  there 
would  be  no  safety  in  turning  such  a  liquid  into  a  drinking 
water  stream."  (Keport  of  State  Board  of  Health  of  Massa- 
chusetts on  Purification  of  Sewage  and  Water — 1890.) 

It  is  the  presence  of  the  comparatively  large  number  of 
bacteria  in  the  effluent,  and  of  their  ability  to  rapidly  multiply 
in  any  body  of  water  into  which  the  effluent  is  turned,  which 
forms  the  greatest  objection  to  chemical  precipitation  when  such 
water  is  to  be  used  for  domestic  purposes. 

As  regards  the  prevention  of  a  nuisance  arising  from  the 
pollution  of  streams,  it  may  be  put  down  as  a  rule  that  the  best 
recmlts  in  practice  will  leave  in  the  effluent  from  40  to  50  per 
cent-  of  the  total  organic  matter  originally  contained  in  the 
sewage,  and  the  size  and  character  of  the 'stream  which  is  to 
receive  the  effluent  must  be  taken  into  consideration. 

At  Oanton,  however,  although  the  effluent  is  discharged 
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into  a  comparatively  small  creek,  no  complaint  has  been  made 
of  nuisance  arising  therefrom. 

The  objections  here  urged  against  chemical  precipitation 
may  be  completely  removed  by  passing  the  effluent  through 
filter  beds  or  land  properly  prepared,  before  admitting  it  to 
streaihs;  but  it  will  often  be  found  much  cheaper  to  resort  to 
land  purification  at  onca 

In  a  discussion  on  the  Sewage  Farms  of  Berlin,  Sir  Rob- 
ert Kawlinson,  K.  C.  B.,  late  president  of  the  Institution  of  Civil 
Engineers,  said,  "The  result  of  his  experience  and  of  all  the  know- 
ledge he  had  gained,  having  served  on  two  Royal  Commissions 
appointed  for  the  special  purpose  of  investigating  the  sewage 
question,  was  that  crude  sewage  in  its  simplest  form,  without 
tampering  with  it  by  chemicals,  was  the  best  form  for  the  land, 
and  would  produce  the  best  results  if  applied  judiciously  in 
proper  dilution,  in  proper  quantities  and  at  proper  times."  Mr. 
E.  Bailey-'Denton,  one  of  the  highest  authorities  on  this  ques- 
tion, in  his  recent  work,  "Sewage  Purification  Brought  Fp  to 
Date,  1896,"  says  in  conclusion:  "Excluding  from  considera- 
tion sea-board  towns,  the  sewage  of  which  it  may  be  expedient 
to  discharge  into  the  sea,  the  instances  are  few  in  which  the 
liquid  refuse  dischatrged  from  human  habitations  may  not  be 
more  economically  cleansed  by  recourse  to  land  than  by  any 
chemical  precipitation." 

Mr.  Greorge  E.  Waring,  Jr.,  in  his  work  on  Sewerage  and 
Land  Drainage,  1891,  says,  in  regard  to  chemical  precipita- 
tion: "So  far  as  I  have  been  able  to  discover,  the  better  opin- 
ion of  American  engineers  who  have  given  attention  to  the 
subject,  is  fairly  expressed  by  Mr.  Benezette  Williams,  who, 
in  his  Hyde  Park  report,  says  of  chemical  and  mechanical  pro- 
cesses of  precipitation,  that  they  are  numerous  and  have  had 
repeated  trials  in  Europe,  but  without  any  of  them  securing  per- 
manent recognition  as  being  suitable  for  general  application, 
when  cost  and  the  purity  of  the  effluent  water  is  considered. 
Such  methods  are  not  now  being  applied  in  new  cases  to  any 
^reat  extent,  and  they  have  few,  if  any,  advocates  of  importance.** 
Turning  to  the  land  purification  of  sewage,  we  find  what 
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appears  to  be  the  natural  method  for  dispofiing  of  organic  mat- 
ter, both  animal  and  vegetable.  It  has  been  a  matter  of  obser: 
yaUon  in  all  tunes  that  the  soil  possesses  properties  which,  when 
not  overburdened,  convert  organic  into  inorganic  matter,  and 
without  the  development  of  putrefactive  odors.  Until  not 
many  yeare  ago  this  was  supposed  to  be  accomplished  by  purely 
chemical  action,  and  we  spoke  of  the  ^^oxydation,"  which  was 
likened  to  slow  combustion  of  dead  bodies  or  other  organic  mat- 
ter in  the  soil.  Later  discoveries  informed  us  that  this  won- 
derful change  from  organic  to  inorganic  matter— this  passing 
of  '^earth  to  earth  and  dust  to  dust^"  is  due  to  the  myriads  of 
minute  orgaiii«na  which  inhabit  the  upper  layers  of  the  soU, 
whose  function'  it  id  to  tear  apart  the  dead,  complex  molecules 
which  have  entered  into  the  construction  of  plant  or  animal, 
and  return  the  elements  to  old  Mother  Earth,  to  be  bom  anew 
in  the  ceaseless  round  of  what  we  call  life. 

In  sewerage  purification  by  land  disposal  we  harness  these 
little  workers  to  our  needs,  and  by  their  aid  effectually  rid  our- 
selves of  the  waste  products  of  our  households.  But  to  do  this 
effectually  we  must  have  a  thorough  understanding  of  the  na- 
ture of  these  micro-organisms. 

We  desire  to  have  at  our  command  in  the  soil  of  our  sew- 
age disposal  beds,  as  many  of  these  sewage  disposers,  we  might 
-call  them,  as  possible.  They  require  food,  moisture  and  oxygen. 
Their  food  and  moisture  is  in  the  sewage,  but  their  oxygen  must 
«ome  from  th<e  atmosphere,  as  sewage  does  not  contain  oxygen. 
It  is  for  this  reason  that  sewage  must  be  applied  intermittently, 
the  air  penetrating  the  filter  bed  as  the  sewage  passes  out  of 
it,  and  bringing  the  life-giving  oxygen  to  our  little  scavengers. 
In  water  purification  by  filtration  the  bacteria  continue  to  work 
for  indefinite  periods,  or  until  the  filter  beds  become  clogged, 
because  water  contains  about  two  per  cent  of  free  oxygen,  suf- 
ficient to  support  the  life  of  these  purifying  organisms,  as  it 
does  of  other  aquatic  life. 

Another  reason  for  the  intermittency  necessary  in  the  fil- 
tration of  sewage  is  that  there  must  necessarily  be  a  limit  to  the 
amount  of  work  these  micro-organisms  can  do.     If  too  much 
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sewage  is  applied,  or  at  too  frequent  intervals,  the  nitrifying 
bacteria  are  unable  to  convert  all  of  its  orgaanc  matter  into  in- 
organic matter,  and  the  sewage  beds  become  clogged  and  foul, 
and  the  effluent  is  loaded  with  putreecible  substances,  and  pos- 
sibly harmful  bacteria. 

One  thousand  pai*ts  of  sewage  of  average  American  cities 
contains  only  one  part  of  organic  matter,  one  part  of  harmless^ 
mineral  matter  and  nine  hundred  and  ninety-eight  parts  of  pure 
water.  But  every  thimbleful  contains  hundreds  of  thousands 
of  bacteria,  some  of  them,  as  a  rule,  of  the  harmful  kind,  and 
dangerous  to  drinking  waters.  By  pkssing  this  sewage  in  proper 
amount  through  soil  of  proper  character,  we  are  able  to  con- 
vert 99  per  cent,  of  this  putrescible  organic  matter  into  harmless 
gases  and  plant  food,  and  to  remove  99.6  per  cent,  of  the  bac- 
teria. Surely  our  engineers  have  now  answered  this  oft-repeat- 
ed question — What  shall  we  do  with  our  sewage? 

The  land  disposal  of  sew^age  has  been  divided  into  broad 
irrigation,  intermittent  filtration  and  sub-surface  irrigation. 
The  principles  involved  are  the  same  in  all,  and  there  is  no 
longer  a  sharply-defined  line  between  broad  irrigation  and  in- 
termittent filtration.  The  land  in  its  natural  condition,  with- 
out underdraining,  may  be  employed  in  both,  and  in  both  the 
raising  of  crops  may  be  a  part  of  the  plan. 

One  of  the  simplest  and  most  successful  plants  for  land 
disposal  of  sewage  that  I  have  seen  is  at  the  Hospital  for  Insane 
at  London,  Ontario.  The  sewage  from  all  the  buildings  is  de- 
livered to  an  underground  chamber  near  the  boiler  house.  As 
it  enters  this  chamber  the  sewage  passes  through  a  screen  which 
removes  rags,  large  pieces  of  paper,  etc.  At  the  other  end  of 
the  chamber  is  a  sump,  towards  which  the  sewage  drains,  and 
from  which  it  is  pumped.  The  chamber  is  ventilated  through 
the  smoke  stack  of  the  boiler  house.  Rows  of  perforated  pipes 
jiass  about  an  inch  above  the  floor  of  this  receiving  chamber. 
They  are  conne<*ted  with  an  air  pump  in  the  boiler  house,  and 
when  the  chamber  is  being  emptied  of  sewage  the  air  pump 
is  started,  which  keeps  the  sewage  in  a  constant  state  of  agi- 
tation.     Before  this  air  pump  was  put  in,  trouble  was  experi- 
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enced  from  filthy,  floating  substances  adhering  to  the  sides  and 
bottom  of  the  receiving  chamber,  necessitating  frequent  cleans- 
ing. 

It  should  be  noted  that  there  is  no  sludge  chamber.  Solid 
matters  are  not  allowed  to  deposit,  but  are  pumped  direct  to 
the  filter  beds.  The  receiving  chamber  is  emptied  every  day 
except  Sundays,  two  or  three  hours'  pumping  sufficing.  The 
sewage  is  pumped  through  an  iron  force  main  to  a  well  on  one 
comer  of  the  sewage  field.  This  field  is  four  acres  in  extent, 
and  is  perfectly  level.  It  is  laid  off  in  beds  ten  feet  wide,  which 
extend  cleaa:  across  the  field,  with  ditches  about  two  feet  deep 
and  three  and  a  half  feet  wide  between  the  beds.  The  sew- 
age flows  from  the  well  through  a  wooden  trough  which  passes 
along  one  side  of  the  disposal  field.  The  trough  is  fitted  with 
gates  so  that  the  sewage  may  be  turned  into  any^  of  the  ditches 
at  will. 

For  the  first  three  or  four  years  the  field  was  not  planted, 
but  for  the  last  four  years  the  beds  have  been  utilized  for  grow- 
ing celery,  cabbage,  onions  and  tomatoes,  and  other  garden  stuff. 
Two  crops  are  often  taken  from  the  beds,  even  in  this  cold  cli- 
mate, and  the  quality  of  vegetables  raised  is  much  above  average. 

This  field  i^  of  medium,  coairse  sand,  underlaid  with  gravel 
for  a  considerable  extent.  It  is  underdrained  at  a  depth  of  five 
and  a  half  feet,  but  the  effluent  seldom  or  never  reaches  the  un- 
der drains.  The  four  acres  sufficed  for  complete  disposal  of  all 
the  sewage,  but  in  order  to  utilize  it  all  another  field  of  about 
three  acres  has  been  added.  This  field  has  worked  well  without 
underdraining.  The  cost  of  this  plant  was  about  $15,000,  most- 
ly  spent  for  material. 

The  disposal  plant  at  Brocton,  Massachusetts,  completed  in 
1894,  in  point  of  construction  is  probably  the  most  complete 
in  the  United  States.  It  is  the  intermittent,  filtration  system, 
and  the  plant  is  much  like  that  described  for  London,  Ontario, 
though  a  much  larger  one. 

The  sewage  is  pumped  from  the  receiving  reservoir  to 
fields  seventeen  hundred  feet  distant,  laid  out  in  twenty-three 
filter  beds,  each  an  acre  in  area.     The  soil  varies   from    fine 
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gravel  to  very  fine  sand.  Excellent  results  have  been  obtained 
here.  The  cost  of  this  plant  wbs  $209,771.52,  and  it  is  most 
complete  in  every  way. 

Only  the  briefest  allusion  will  be  made  to  the  sewage 
farms  of  Berlin,  in  order  to  show  that  the  largest  cities  may  re- 
sort to  land  for  sewage  purification.  The  farms  contain  about 
nineteen  thousand  a^res,  and  to  reach  the  various  fields,  sew- 
age has  to  be  lifted  from  54  to  115  feet.  Every  at- 
tention has  been  given  to  utilizing  the  sewage,  and  a  small 
profit  has  been  made  on  the  investment.  During  the  year 
1890  nearly  thirty  million  gallons  of  sewage  were  cared  for 
daily,  including  ail  storm  water. 

As  already  indicated,  a  porous  soil  is  essential  for  the  suc- 
cessful disposal  of  sewage  on  land.  The  air  must  be  able  to 
penetrate  it  freely  so  as  to  furnish  the  oxygen  essential  for  bac- 
terial action.  If  the  material  is  too  coarse,  the  sewage  is  not 
retained  long  enough  for  the  necessary  changes  to  be  brought 
about;  but  the  purification  of  sewage  is  by  no  means  a  simple, 
mechanical  or  straining  process.  Excellent  results  may  be  ob- 
tained by  filtering  material  as  large  as  pea  gravel.  All  that 
is  necessary  is  that  the  sewage  should  be  spread  out  in  thin 
layers  and  exposed  for  not  too  short  a  period  to  the  action  of 
the  nitrifying  bacteria.  In  some  places  the  natural  soil,  with- 
out other  preparation  than  surface  grading,  will  accomplish  this. 
In  other  places  porosity  of  the  soil  must  be  in  reased  by  under- 
draining,  the  depth  and  distance  apart  of  such  drains  being  ar- 
ranged according  to  the  character  of  the  soil. 

The  quantity  of  sewage  applied  per  acre,  and  the  fre- 
quency of  its  application,  must  be  governed  by  the  kind  of  soil. 
In  some  cases  it  may  be  best  to  give  a  given  area  a  week's  al- 
lowance in  one  or  two  applications,  while  in  others  the  best  re- 
sults may  be  had  by  applying  the  sewage  daily.  Experi^ice  has 
shown  that  with  soil  of  proper  character,  it  is  possible  to  con- 
tinuously purify  the  household  sewage  of  one  thousand  peo- 
ple on  each  acre  of  filtering  area.  In  practice  a  less  number, 
about  five  or  six  hundred,  is  provided  for,  and  with  poorer  soil 
the  number  would  be  still  smaller.     We  may  be  able,  by  thus 
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increasmg  the  filtiution  areas,  to  make  use  of  land  whicli  is  not 
the  most  favorable  for  sewage  pimfication. 

But  in  many  places  we  may  not  be  able  to  find  available 
land  which  is  at  all  suitable  for  sewage  disposal.  Even  here 
it  may  be  better  and  cheaper  to  construct  artificial  filter  beds 
than  to  resort  to  chemical  precipitation. 

An  interesting  experiment  in  this  direction  is  being  made 
at  Fostoria,  Ohio.  The  soil  there  is  of  a  retentive  character 
and  not  well  adapted  for  sewage  purification.  Filter  beds  are 
being  constructed  by  underdraining  to  a  depth  of  five  and  a 
half  feet,  the  ditches  for  the  drain  tiles  being  two  feet  wide 
and  sixteen  feet  apart  About  two  feet  of  the  top  soil  is  stripped 
off,  being  used  for  the  embankment,  and  is  replaced  by  two  feet 
of  gravel,  which,  delivered  at  a  distance  of  one  and  a  half  miles, 
costs  fifty  cents  per  cubic  yard.  The  ditches  are  filled  with 
the  gravel,  and  sewage,  when  appKed,  will  filter  horizontally, 
and  perhaps  to  a  slight  extent  latterly,  through  the  two  feet 
of  gravel,  and  will  then  flow  latterly,  and  mostly  on  top  of  the 
soil,  as  I  conceive,  imtil  it  reaches  the  underdrain  ditches.  It 
will  then  pass  down  through  three  and  a  half  feet  of  gravel 
to  the  underdrains. 

Before  the  sewage  is  delivered  to  the  filter  beds  at  Fostoria, 
it  will  be  received  in  precipitation  tanks,  which  will  allow  a 
portion  of  the  solid  matter  to  be  deposited,  and  will  then  pass 
upwards  through  a  rough  filter  of  coke  and  broken  stone,  one 
and  a  half  feet  thick. 

If  this  method  proves  successful,  and  there  are  good  reasons 
for  believing  that  it  will,  a  way  will  be  pointed  out  for  the  pur- 
ification of  the  sewage  of  towns  unfavorably  situated  as  regards 
the  character  of  surrounding  land. 

Some  experiments  which  have  lately  been  made  at  Lon- 
don, England,  on  the  rapid  filtration  of  sewage  through  coke 
breeze,  deserve  attention.  Coke  breeze  is  the  screenings  of 
commercial  coke  and  is  worth,  F.  O.  B.  cars,  about  $1.50  per 
ton. 

Mr.  Dioden,  chemist  to  the  London  County  Council,  ex- 
perimented at  Barking  with  a  coke  filter  one  acre  in  area,  con- 


—140— 

8truct<?d  of  three  feet  of  coke  breeze,  with  three  inches  of  gravel 
on  top  to  keep  the  coke  particles  from  floating  out  of  place. 
He  was  able  to  pass  sewage  continuously  through  this  experi- 
mental bed  for  six  months  at  the  rate  of  one  million  gallons  per 
day,  and  remove  scA^enty-five  per  cent,  of  its  organic  impurities. 
This,  you  will  note,  is  a  much  better  result  as  regards  the  re- 
duction of  organic  matter  than  has  been  accomplished  by  chem- 
ical precipitation. 

I  regret  that  I  am  unable  to  report  upon  the  bacterial  pur- 
ification accomplished  in  this  yery  interesting  experiment,  but 
no  account  was  taken  of  this  in  the  reix>rts  of  the  experiments 
which  I  have  been  able  to  find. 

In  any  form  of  land  purification  of  sewage,  care  must  be 
taken  that  the  sewage  is  properly  distributed,  and  in  amounts 
suitable  to  the  land  to  which  it  is  applied.  If  this  is  not  done 
failure  is  likely  to  follow;  and  every  effort  should  be  made  by 
the  engineer  who  plans  the  works  to  have  a  competent  person 
placed  in  charge.  The  engineer  should  make  a  careful  study 
of  each  portion  of  the  filtration  ai^a  and  should  provide  writ- 
ten rules  governing  the  application  of  sewage.  Chemical  and 
bacteriological  examinations  of  the  sewage  effluent  should  be 
made  at  intervals,  and  such  modifications  in  the  working  rules 
should  be  made  from  time  to  time  as  practice  and  these  ex- 
aminations show  to  be  necessarv. 

In  conclusion,  permit  me  again  to  express  the  hope  that 
this  Association  will  join  the  State  Board  of  Health  in  endeav- 
oring to  prevent  the  pollution  of  our  lates  and  streams  by  ma- 
terial which,  it  is  hoped  has  here  been  shown,  can  be  cared  for 
at  reasonable  expense  on  land  with  benefit  to  alL 

DISCUSSION. 

I 

,   On  motion  of  Mr.  Judson,  a  vote  of  thanks  was  extended 
to  Dr.  Probst  for  this  paper. 

Mr.  Gilpatrick:  I  would  like  to  ask  Dr.  Probst  what  so- 
lution he  has,  in  conne<*tion  with  this  filtration  system,  for  the 
relief  of  small  towns;  towns,  say,  with  a  tax  duplicate  of  three 
to  five  hundred  thousand  dollars;  where  the  natural  contour  or 
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topography  of  the  town  will  save  the  expense  of  a  pumping 
system  and  will  carry  the  sewage  to  where  it  is  to  be  placed;  but 
still  the  expend  necessary  for  a  plant  of  that  sort  is  too  great 
for  the  town? 

Dr.  Probst:  We  cannot  have  sewage  disposal  without 
money;  but  a  town  that  can  afford  to  put  in  a  sewage  system 
can  afford  to  put  in  a  sewage  disposal  system.  Where  it  can 
be  delivered  by  gravity,  it  can  be  put  in  at  little  expenee.  At 
Providence,  they  have  five  or  six  institutions  collected  on  a  hill, 
and  there  the  sewage  passes  through  a  wire  basket  which  acts 
as  a  screen.  It  runs  through  a  brick  channel  and  flows  off  to 
the  various  places  through  underdrains,  to  places  planted  with 
grain.  So  if  you  have  suitable  ground  at  your  disposal  I  think 
it  could  be  done  very  cheaply. 

Mr.  Gilpatrick:  We  w^ere  before  the  Board  of  Health 
and  this  question  came  up.  We  wanted  authority  of  the  Board 
of  Health  to  turn  our  sewage  into  a  stream,  and  it  was  reported 
back  as  not  legitimate-.  So  there  we  are  left  high  and  dry.  We 
have  our  sewage,  but  have  no  means  of  disposing  of  it.  We 
have  not  money  to  build  a  system,  and  there  we  are  stranded. 

Dr.  Probst:  Why  not  do  it  as  they  did  at  Lima;  do  it 
anyway. 

Mr.  Gilpatrick:  The  point  I  make,  Mr.  President,  is  that 
I  believe  the  time  very  soon  will  come  when  the  state  will  have 
to  c(Hne  to  the  rescue  of  towns  like  this  in  the  matter  of  di^ 
posal  of  sewage.  The  state  must  come  to  the  rescue,  and  fur- 
nish means  to  take  care  of  the  sewage  of  such  places.  This  is 
radical,  and  perhaps  revolutionary,  but  a  thing,  I  beheve,  which 
must  come.  I  am  expecting  to  hear  the  State  Board  of  Health 
advocate  that  some  day;  I  rather  hope  it  wiU. 

Mr.  Snow:  I  would  like  to  ask  if  it  is  practical  to  mix  the 
heavy  clay  soil  with  coal  ashes  instead  of  sand  or  gravel,  so  as  to 
make  it  cheaper  to  make  a  bed  in  that  way? 

Dr.  Probst:  I  do  not  know  that  I  can  anawer  that  ques- 
tion. I  believe  so.  Experiments  have  been  made  by  mixing 
ashes  with  clay  soil  in  England,  getting  fairly  good  effluent.  I 
think  it  better  to  build  filter  beds,  though  it  might  cost  more. 
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Chairman  Strawn:  Would  it  not  be  better  not  to  pat  any 
clay  in  at  aU?  Wonld  not  the  clay  t^id  to  clog  instead  of  help 
filtration  i  It  rather  seems  to  me  that  this  matter  of  inability  to 
bnild  a  sewage  system  is  a  matter  of  fancy  rather  than  fact  The 
people  think  they  are  not  able  to  pay  the  tax  for  this  purpose,  but 
if  there  is  ^ekness  they  furnish  a  doctor,  or  in  caae  of  death  pay 
the  undertaker's  bilL  And  the  tax  to  furnish  sanitary  improve- 
ments is  not  nearly  so  much. 

Mr.  WiUiston:  Will  not  this  method  of  sewage  disposal, 
in  the  way  of  increasing  the  fertility  of  the  land  used,  partially 
offset  the  expense  of  preparation  of  the  beds? 

Chairman  Strawn:  I  think  Dr.  Orton  answered  that  ques- 
tion very  fully  last  year  at  Dayton.  He  stated  that  the  real  value 
of  the  sewage  sludge  was  about  five  or  eight  cents  a  ton. 

Dr.  Probst:  As  I  stated  in  my  paper,  Mr.  President,  the 
farms  in  Berlin  had  paid  a  smaU  profit  on  the  inyestment,  about 
one  and  a  half  per  cent.  A  few  English  farms  have  paid  a  small 
profit  on  the  investment,  also;  but  you  must  not  depend  on  getting 
very  large  returns  from  the  sewage  disposal.  Massachusetts  now 
has  all  the  sewage  farms  planted  iu  com,  and  where  raising  sewer 
com  they  get  better  prices  in  the  market  than  the  fanners  can 
get  who  raise  it  elsewhere. 

Mr.  Gilpatrick :  Wbat  is  the  value  of  this  sludge  furnished 
at  Canton? 

Dr.  Probst:  It  is  worth  very  little.  At  many  points  in 
Eogland  they  are  obliged  to  bum  it  in  order  to  get  rid  of  it. 
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A  FEW  THINGS  ENGLISH. 

EDWIN  D.  HASEI/riNE,  Y0UNO6T0WN. 

My  stay  in  the  British  Isles  last  summer  was  of  only  four 

weeks'  duration;  and  as  it  was  a  health  excursion  rather  than  a 

sight-seeing  one,  I  did  not  gather  together  sufficient  interesting 

data  to  make  near  so  good  a  pap^  as  the  subject  warrants.    In 

the  article  that  I  prepared  for  the  ''Ohio  Institute  of  "\fiuiTig 

£ngineers"  I  wrote  up  all  the  more  interesting  things  seen^  so 

this  one  is  necessarily  composed  of  odds  and  ends  left  over,  like  a 

2d  of  January  or  5th  of  July  dinner.     As  this  paper  is  to  be 

something  like  a  random  line,  we  may  as  well  begin  at  one  point 

as  another  and  will  start  with  the  railroads.     Their  gauge  is  the 

same  as  outb;  trains  all  run  on  the  left-hand  tracks;  locomotives 

have  no  headlights,  no  bells,  no  seats  for  the  "drivers"  and  almost 

no  cabs.     They 'are  smaller  than  those  in  general  use  here. 

Soadbeds  are  very  good,  but  no  better  than  on  the  best  American 

main  lines.     Broken  stone  ballast  is  almost  universally  used. 

Ties  are  spaced  about  two  and  a  half  feet  from  center  to  center; 

the  rail  does  not  rest  on  the  tie,  but  on  an  iron  chair,  having  a  lug 

on  each  side  that  extends  almost  to  the  top  of  the  rail,  and  a 

wooden  wedge  is  driven  in  on  each  side  of  the  lug.    Lead  nils 

are  unusually  long;  switches  in  the  yards  are  thrown  by  the 

Saxby  &  Farmer  system  of  switch  towers,  imported  from  tliQ 

United  States,  so  also  is  their  ^stem  of  "Semaphore''  signals. 

Freight  cars  range  in  capacity  from  7  to  10  tons;  they  stand  on 

four  wheels  and  have  lever  brakes  similar  to  those  on  coal  bank 

cars.    On  main  lines  the  limit  of  curvature  is  about  30  chains,  on 

sidings  and  branch  lines  it  may  be  as  short  as  10  chains.    All  the 

distances  given  me  were  expressed  in  chains  and  links     At  each 

change  of  grade  there  stands,  just  outside  of  the  dit  ^li,  a  post 

about  two  feet  high,  having  two  arms  on  it.     Tlie  gi-ade  is 

marked  on  these  arms,  and  their  inclination  shows  its  diiection. 

The  grade  is  expressed  in  the  number  of  lineal  feet  to  one  fcot 

raise.     One  in  sixty-seven  was  the  steepest  noticed.     Viaducts 

and  bridges  are  nearly  all  built  of  stone,  and  appeared  to  me  to 
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be  unnecessarily  heavy,  considering  the  weight  of  the  rolling 
stock.  There  is  a  viaduct  near  Marple,  England,  that  consists  of 
ten  or  twelve  stone  arches  not  less  than  76  feet  high.  Ivy,  that 
grows  so  luxuriously  there,  has  covered  most  of  it  with  its  bright 
green  mantle,  adding  much  to  its  beauty.  Station  houses  are  all 
good,  and  at  nearly  all  stations  trains  are  und^  cover.  They  are 
built  double,  that  is  on  each  side  of  the  tracks  there  is  a  complete 
station  house,  with  a  full  compliment  of  booking  offices  (ticket 
offices),  lavatories,  luggage  offices,  etc. 

Communication  from  side  to  side  is  had  by  means  of  oveiv 
head  bridges  or  subways.  The  depot  floor  is  level  with  the  floor 
of  the  care,  the  construction  of  which  I  need  not  describe,  as  it 
is  no  doubt  familiar  to  all  of  you,  but  a  person  who  has  never 
traveled  in  one  of  them  has  no  idea  of  their  inconveniences. 
The  lack  of  water  closets  is  particularly  annoying,  and  riding  in 
a  little  stuffy  conipartment,  with  your  knees  knocking  against 
those  of  the  paaaenger  opposite,  k  anything  but  pleaaant  They 
claim  that  by  having  side  doors  they  are  able  to  handle  passengen 
more  quickly  than  by  our  plan  of  a  door  at  each  end  of  the  car, 
but  I  am  of  a  different  opinion.  The  various  classes  of  compart- 
ments are  not  arranged  in  any  regular  order;  first,  second,  third 
class,  ladies  only,  first  class  smoking,  second  class  smoking  and 
baggage  vans  are  mixed  indiscriminately  through  the  entire 
train.  When  a  station  is  reached,  people  run  backward  and  for- 
ward along  the  train  looking  for  an  empty  compartment  of  the 
required  class,  and  they,  together  with  those  who  have  alighted 
and  are  claiming  their  "luggage,"  make  such  a  confusion,  that 
more  time  is  lost  than  would  be  if  they  had  end  doors  and  a  sys- 
tem of  arranging  the  various  classes  of  compartments  in  regular 
oitier. 

Everyone  must  be  his  own  baggagemaster  to  a  certain  ex- 
tent, and  traveling  in  a  country  where  you  are  required  to  act  in 
that  capacity,  without  checks,  will  make  a  man  gray  headed^ 
Suppose  you  are  in  a  hotel  and  wish  to  go  to  another  city.  You 
go  to  the  head  porter,  a  man  of  considerable  importance,  give 
him  a  sixpence  and  tell  him  that  you  want  your  luggage  brought 
down.     He  will  call  a  second  porter,  who  will  bring  it  down  and 
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call  a  ckrriage  for  you;  give  him  a  sixpence.  When  the  depot 
is  reached,  the  driver  does  not  get  down  from  his  cab,  but  you 
find,  not  the  baggagemaster,  but  a  porter;  tip  him  and  the 
driver  a  sixpence  each,  tell  the  porter  where  you  want  to  go, 
and  he  will  paste  a  tab  on  your  "box"  that  has  on  it  only  the 
name  of  the  town  to  which  you  are  going.  See  perBonally  that' 
the  trunk  is  put  into  the  proper  van,  and  when  the  destination  is 
reached,  run  and  see  that  it  is  put  off,  claim  it  and  take  it  away, 
or  it  will  be  immediately  put  into  the  "lost  luggage"  room  and 
reported  to  headquarters  as  unclaimed.  If  so  reported  you  are 
required  to  sign  a  receipt  and  pay  a  fee  when  claiming  it,  but 
under  ordinary  circumstances  you  simply  say,  "Porter,  that  is  my 
*box,'  here  is  a  sixpence,  call  a  cab."  A  person  has  absolutely 
nothing  to  show  that  he  ever  had  a  trunk,  and  when  it  is  lost,  as 
mine  was,  you  simply  describe  it  and  have  the  agent  telegraph 
for  it  till  found.  By  the  way,  a  twelve-word  message  costs  only 
a  sixpence,  twelve  cents. 

Time  tables  migl\t  as  well  be  written  in  a  foreign  language, 
they  are  utterly  unintelligible,  even  to  the  natives. 

As  you  know,  they  have  almost  no  grade  crossings  in 
England;  I  noticed  but  one,  and  there  they  had  guard  gates 
about  six  feet  high,  but  as  the  required  height  is  only  14  feet  and 
6  inches,  ovei^head  bridges  are  neither  very  costly  or  objection- 
able to  wagon  road  travelers.  Speaking  about  the  highways,  they 
are  amply  superb,  smooth  as  an  asphalt  pavement  and  as  hard 
as  flint  rock.  The  usual  width  is  from  18  to  20  feet,  with  a  stone 
wall  on  eaqh  side.  The  paving  extends  clear  to  the  wall,  which 
answers  the  purpose  of  a  curb  for  the  gutter.  Foot  passengers, 
bicycles  and  vehicles  all  travel  in  the  same  track.  The  road 
from  Mauchline  to  Montgomery  Castle,  in  Scotland,  is  not  less 
than  50  feet  wide;  along  most  of  the  way  trees  have  been  planted 
on  each  side,  and  at  every  half  mile  or  so  a  good  seat  is  placed 
under  some  xi^de-spreading  tree,  a  resting  place  for  the  weary 
pedestrian.  Mile  posts  are  of  stone,  about  two  feet  high,  triangu- 
lar shaped,  with  an  apex  toward  the  road  and  the  distance  to  the 
nMOPest  town  neatly  cut  on  the  faces.  Where  the  railroads  cross 
abovf/  the  highways  many  beautiful  skew  arches,  usually  of 
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l)rick^  are  to  be  seen.  Repairs  are  constanUj  being  made  and 
broken  stone  in  piles  of  about  a  yard  square  can  be  seen  along  the 
roadside  at  every  few  rods.  Old  men  with  banmiers  break  them 
to  the  required  size  and  spread  them  on  the  thin  places.  F<Min- 
erly  it  was  left  for  the  travel  to  wear  them  smooth,  but  now  it  is 
done  with  steam  rollers. 

In  cities  brick,  stone  and  asphalt  pavements  are  to  be  seen. 
Those  of  London  are  largely  of  wood,  very  smooth,  noiseless  and 
in  excellent  condition.  They  are  cleaned  by  hand.  The  crown, 
height  of  curb  and  proportionate  width  of  sidewalk  are  about  the 
same  as  those  in  general  use  here. 

The  water  of  Gla^ow  is  justly  famous;  it  is  clear,  cool,  very 
palatable  and  the  purest  furnished  to  any  city  in  the  world. 
Loch  Katrine,  from  which  it  comes,  is  surrounded  by  Mountains 
covered  with  heather  and  grass,  but  no  trees.  They  have  most 
rigid  rules  relative  to  polluting  the  water,  and  no  more  than  ten 
or  twelve  houses  are  situated  within  its  entire  water  shed.  The 
level  of  the  lake  has  been  permanently  lowered  about  two  feet 
since  the  city  commenced  to  use  its  water,  but  does  not  seem  to  be 
going  down  any  more.  However,  many  complaints  can  be  heard 
about  the  loss  of  that  two  feet.  I  did  not  think  to  taste  the  water 
of  London  before  ice  was  put  into  it. 

Street  cars  are  nearly  all  drawn  by  horses;  they  usually  are 
double-deckers,  with  a  cheaper  fare  for  the  top  deck.  Li*  Edin- 
burgh, Scotland,  they  have  some  new  cable  lines,  but  I  saw  no 
others.  In  the  part  of  London  that  I  visited  they  had  no  street 
cars  of  any  kind,  those  who  did  not  go  by  the  underground  rail- 
roads rode  in  double-decked  omnibusses,  tiiat  were  drawn  by  the 
finest  lot  of  large  horses  that  I  have  ever  seen,  and  a  pair  of  them, 
would  jog  along  with  a  coach  full  of  passengers  as  if  it  did  not 
weigh  half  a  ton.  Having  so  many  they  are  able  to  mate  them 
well ;  they  are  fat,  and  I  did  not  see  a  single  lame  one. 

The  streets  are  full  of  these  buBses  all  the  time,  78  of  them 
passed  the  Charing  Cross  Hotel  in  10  minutes  by  actual  count, 
and  at  the  comer  by  the  Bank  of  England  they  are  much  thicker. 
There  are  no  end  of  hansoms  and  cabs.  I  saw  one  numbered 
17,820,  and  it  did  not  look  very  new  either. 
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They  will  not  allow  wires  to  be  strung  in  the  streets^  conse- 
quently have  no  electric  lines  of  street  cars.  There  was  one  in 
Ireland,  advertised  as  being  the  longest  electric  line  in  the  world, 
running  from  Fort  Bush  to  the  Giant's  Causeway,  a  distance  of  8 
miles;  but  they  killed  a  man,  so  down  came  the  trolly,  on  went 
the  horses  and  that  ended  electric  street  car  lines  in  Great  Britain. 
Fares  are  regulated  by  distance,  and  although  you  can  ride  for  a 
penny,  if  a  person  is  going  far  it  costs  more  than  in  the  United 
States. 

•As  to  buildings,  you  wonder  at  theii*  stability  and  that  is  all. 
Three  and  four  stories  are  the  usual  heights,  and  a  six  or  seven- 
story  building  is  seldom  seen.  However,  they  ai;e  well  built; 
we  saw  some  two  and  three  hundred  years  old  that  looked  good 
for  another  century.  Government  inspectors  examine  the  plans 
and  the  construction  of  every  one  of  them,  both  for  stability  and 
sanitary  arrangements.  I  asked  how  it  was  that  in  the  central 
part  of  London,  along  Begent,  Pall  Mall,  Piccadilly  streets  and 
The  Strand,  where  land  is  so  very  valuable,  they  did  not  remove 
the  old  low  buildings  and  build  modem  sky-scrapers  in  their 
places.  I  was  told  that  it  was  because  only  a  small  part  of  the 
land  was  owned  in  fee  simple;  most  of  the  buildings  stand  on 
leased  ground,  are  owned  by  estates,  or  subdivided  among  dif- 
ferent branches  of  a  family  where  multiplicity  of  owners  and  con- 
flicting interests  make  improvement  impossible.  And  also  be- 
cause the  English  love  old  things  and  are  loth  to  change  to  the 
new.  All  buildings  are  of  brick  or  stone;  we  saw  but  one  frame 
building  while  there.  A  few  shingle  roofs  can  be  seen;  there 
are  many  slate  ones,  and  the  old-fashioned  straw  thatch  is  no 
rarity. 

One  of  our  greatest  conveniences,  the  elevator,  is  not  in 
general  use  there;  many  large  hotels  have  no  "lift"  and  you 
climb  up  and  down  stairs  in  stores  that  cover  acres.  The  great 
stability  of  the  buildings  prevents  elevators  from  being  put  into 
those  already  built;  they  say  it  is  almost  impossible  to  do  so 
without  tearing  them  down. 

Fences  are  usually  hedges  or  stone  walls,  although  there 
are  some  American  barbed-wire  ones.     Along  railroad  hedges 
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are  the  usnal  thing.  Walls  are  f ram  four  to  six  and  a  half  feet  in 
height,  usually  the  latter;  they  are  about  two  feet  wide  at  the 
bottom  and  one  foot  and  a  half  at  the  top.  Their  mortar  is 
remarkable;  I  do  not  remember  of  seeing  a  single  place  that 
even  needed  pointing.  Along  railroads  the  banks  are  all  sodded; 
hay  was  being  made  from  them  when  we  were  there,  and  cocks 
of  it  dotted  the  slopes  everywhere,  in  marked  contrast  to  the 
piles  of  weeds  and  brush  so  common  to  the  roadways  of  most 
American  railroads.  For  the  benefit  of  those  of  you  who  are 
interested  in  fanning  I  will  digress  to  say  that  it  takes  from  four 
to  ten  days  to  cure  the  hay,  and  has  reached  six  weeks.  When  it 
is  cut  the  stubble  is  as  green  as  our  grass  is  in  May.  They  raise 
phenomenal  crops  of  it,  the  stacks  are  as  thick  as  the  cocks  are  in 
some  of  OUT  meadows. 

The  Clyde  is  a  small  stream,  and  as  it  receives  a  great  deal  of 
sewerage,  when  the  tide  is  out  it  smells  very  badly.  A  New 
Yorker  going  down  it  on  an  excursion  boat,  boasted  to  the  cap- 
tain of  the  size,  depth  and  beauty  of  the  Hudson.  "Oh,"  said  the 
gruff  Scotch  sailor,  "God  made  the  Hudson,  but  Scotchmen  dug 
the  Clyde."  They  made  a  good  job  of  it,  too,  but  large  boats 
can  go  up  only  when  the  tide  is  high. 

In  joint  stock  companies  each  stockholder  has  one  vote,  and 
one  only,  no  matter  how  large  his  holdings  may  be.  They  have 
introduced  a  little  of  American  financiering  into  their  methods 
of  getting  around  objectional  laws,  and  those  who  hold  lai^ 
blocks  of  stock  transfer  shares  to  enough  of  their  relatives  to 

give  them  control  of  the  business. 

What  impressed  me  the  most?  The  beauty  and  cleanliness 
of  the  farm  lands,  and  the  country  generally.  Look  anywhere 
you  will,  it  is  just  like  a  park.  No  weeds  fringe  the  roadsides 
and  fence  rows,  the  stumps  are  all  gone,  thorn  bushes  have  been 
cut  down,  there  are  no  unsightly  piles  of  refuse  around  the 
factories,  in  fact  the  country  is  finished.  Our  farmers  might  well 
learn  a  lesson  from  them,  but  as  they  pay  3,  4  and  5  pounds  an- 
nual rental  per  acre,  they  are  forced  to  cultivate  to  the  last  foot. 

There  are  not  many  startling  things  to  be  seen  in  the  British 
Isles,  and  it  is  well  worth  one's  time  and  money  to  go,  both  for 
the  education  gained,  and  for  the  satisfaction  you  feel  with  the 
United  States  when  home  again. 
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REPORT  OF  COMMiHEE  ON  HYDRAULIC   khfi    SANI- 
TARY ENGINEERING. 

CHA8.  A.  JUD80N,  CHAIRMAN. 

The  terniy  hydraulic  engineering,  while  defined  as  embracing 
the  invention  and  development  of  hydraulic  machinery  and  ap- 
pliances, and  the  improvement  and  control  of  streams,  navigable 
waters  and  canals,  as  it  includes  the  construction  of  woijks  not 
only  for  the  supply  of  water  for  the  use  of  cities  and  towns,  but 
also  works  built  to  convey  away,  in  some  suitable  manner,  the 
refuse,  must  also  include,  very  properly,  tjie  term  sanitary  en- 
gineering. For  the  building  of  water  works  and  sewers,  if  they 
are  properly  designed  and  constructed,  conduce  in  a  marked 
degree  to  the  preservation  of  the  health  of  the  communities  in 
which  they  are  placed;  and  unless  they  conform  to  the  principles 
of  sanitary  science,  they  fail  to  accomplish  the  ends  for  which 
they  were  intended. 

We  are  impressed  when  we  study  some  of  the  greater  works 
of  this  branch  of  our  profession.  We  note  with  pride  such 
monuments  of  engineering  skill  as  the  recent  '^Opening  of  the 
Iron  Gates  of  the  Danube,"  requiring  the  removal  of  more  than 
800,000  cubic  yards  of  rock,  much  of  it  under  water,  with  a 
million  cubic  yards  of  masonry  in  dams  and  walls;  the  Man- 
chester ship  canal,  which  required  the  removal  of  53,000,000 
yards  of  material,  12,000,000  yards  of  it  being  rock;  or  our  • 
Chicago  drainage  canal,  with  its  more  than  12,000,000  cubic 
yards  of  limestone,  excavated  in  a  space  of  time  that,  twenty 
years  ago,  would  have  been  thought  impossible. 

But,  though  these  engineering  feats  amaze  us,  we  are  no 
less  impressed  with  the  importance  of  the  municipal  part  of  this 
field.  We  learn  that  in  1890,  269  cities  in  the  United  States, 
with  a  total  population  oi  fifteen  and  a  half  millions,  obtained 
their  water  supply  through  16,000  miles  of  water  mains,  costing 
more  than  $350,000,000  to  construct. 

But  we  are  not  more  impressed  by  the  large  amount  of 
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money  inveeted  in  these  vast  works  than  by  the  &ct  that,  upon 
the  prop^  conduct  of  these  systems,  so  many  millions  of  pec^le 
depend  for  their  comfort  and  safety,  ^o  one,  when  he  reflects 
upon  these  things,  can  fail  to  be  struck  with  the  great  reapomr 
bility  of  the  engineer  in  connection  with  them. 

He  is  entrusted  with  their  design,  which  he  must  adapt  to  the 
special  needs,  surroundings  and  circumstances  of  each  commun- 
ity. He  it  is  who  supervises  their  construction,  that  the  purpose 
of  fhe  design  may  not  be  defeated  by  ignorance  or  fraud.  When 
special  appliances  are  needed  for  working  out  the  details,  he  in- 
vents them;  and,  finally,  when  the  works  are  completed,  he  is 
often  called  upon  to  manage  th^n. 

While  the  foregoing  observations  may  seldom,  if  ever,  ap- 
ply to  the  same  individual,  you  all  doubtless  know  that  they  apply 
to  the  profession  itself. 

It  follows,  then,  that  it  is  essential  that  the  designs  should 
be  the  best,  not  only  because  they  involve  the  health,  happiness 
and  general  well  being  of  the  people,  but  because  these  ends 
ought  to  be  attained  in  the  most  economical  manner.  Certain 
qualifications,  therefore,  are  demanded  of  the  engineer  who  seeks 
to  add  to  the  happiness  of  a  community  by  designing  for  it  a 
svstem  of  water  works  or  sewers. 

We  say  that  first  he  should  have  a  thorough  knowledge  of 
the  principles  involved.  Not  only  in  the  chief  problems  them- 
selves, but  also  in  the  minor,  though  hardly  leas  important  ones, 
that  are  bound  to  confront  him  with  surprising  frequency.  For 
though  he  often  needs  to  modify  his  formtda  to  fit  different  o<mi- 
ditions,  it  is  equally  certain  that  the  one  who  trusts  to  the  "rule 
of  thumb"  to  get  him  through  the  maze,  is  certain  to  stumble. 

A  second  qualification  for  this  very  important  work  is  the 
experience  necessary  to  supplement  and  modify  his  theoretical 
knowledge.  By  experience  is  meant  familiarity  with  the  practical 
application  of  the  chief  principles  involved,  obtained  partly  by 
working  under  the  plans  of  others,  and  partly  by  independent 
study  and  observation.  You  have  found  that,  in  the  general 
practice  of  your  profession,  you  are  often  compelled  to  rely  upon 
knowledge  gained  chiefly  by  experience;  but  in  the  design  and 
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construction  of  systems  of  wat^  works  and  sewerage,  this  ^orm 
of  knowledge  is  doubly  needed. 

For  example,  in  providing  a  source  of  supply  for  a  water 
works  system,  you  often  have  to  solve  the  problem  "available 
rainfall"  in  the  vicinity.  This  depends  on  several  things;  as,  (1) 
evaporation;  (2)  percolation;  which  in  turn  depends  largely  upon 
the  character  of  the  soil;  (3)  porosity  and  dip  and  topography  of 
rock;  all  of  which  conditions  vary,  of  course,  in  different  locali- 
ties, and  require  special  study. 

Another  f amiUar  problem  is  the  allowance  to  be  made  for 
growth  in  population.  We  find,  by  referring  to  the  late  census, 
that  while  the  increase  in  the  entire  population  from  1880  to  1890 
was  24.86  per  cent,  the  growth  of  the  city  population  was  60.40 
per  cent.  At  what  point  between  these  two  limits  dpes  the  com- 
munity in  question  belong,  taking  into  consideration  its  character, 
as  a  commercial,  manufacturing  or  residence  city  ? 

These  are  samples  of  the  variables  with  which  the  engineer 
must  solve  the  problems,  and  they  indicate  to  the  thoughtful 
mind  the  necessity  of  care  and  preparation. 

A  third  qualification  needed  by  the  hydraulic  engineer  ia 
the  ability  to  cope  with  municipal  boards  and  other  organiza- 
tions that  have  to  do  with  public  works.  This  requires  a  knowl- 
edge of  human  nature,  plentjy  of  tact  and  some  knowledge  of 
politics  in  &e  best  sense  of  the  word.  He  will  find  that  his  diffi- 
culties in  this  direction  divide  into  several  classes. 

First,  there  is  the  member  who  has  a  hobby  which  must  be 
noted  and  which  he  is  bound  to  ride;  and  there  is  always  present, 
to  a  considerable  extent,  the  desire  to  experiment,  because  the  ex- 
pense of  failures,  instead  of  being  paid  by  the  officials  themselves, 
is  borne  by  the  public.  Another  difficulty  is  found  in  the  ig- 
norance of  many  who  occupy  these  important  positions;  this 
feature  requires  much  attention,  and  yet  is  not  of  itself  so  serious 
a  thixig  to  overcome.  Occasionally  we  meet  with  corruption, 
and  often  with  that  spirit  of  favoritism  which  makes  the  enforce- 
ment of  specifications  so  difficult 

Some  other  difficulties  might  be  mentioned,  but  enough 
have  been  cited  to  remind  you  that  to  overcome  them  requires  a 
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good  measure  of  ability  in  this  line,  also,  on  the  part  of  the  en- 
gineer. 

Finally,  the  engineer  of  this  branch  of  the  profession  ought 
above  all  others  of  his  fellows,  to  appreciate  and  have  respect  for 
the  dignity  of  his  calHng.  He  is  entrusted,  to  a  considerable 
extent,  with  the  well  being  of  thousands  of  human  lives  and 
millions  of  money,  and  this  thought  of  itself  ought  to  fill  him 
with  deepest  respect  for  his  calling.  He  can  himself  increase  the 
respect  of  others  for  tl^e  profession  by  doing  work  of  a  high  order. 

Preparation,  careful  study  and  integrity  will  usually  master 
the  difficulties;  but  if,  at  any  time,  the  engineer  is  in  doubt  about 
essential  points,  and  believes  that  the  interests  of  the  communis 
demand  more  light,  he  ought  not  to  hesitate  to  make  the  facts 
known  and  ask  for  consultation  with  those  of  more  experience, 
or  who  are  better  equipped  in  this  special  lin«.  Physicians  and 
lawyers  do  this  without  losing  standing,  why  should  not  we? 

The  engineer  can  also  increase  the  respect  of  others  for  his 
calling  by  refraining  from  unprofessional  conduct.  In  no  other 
branch  of  engineering  is  there  so  much  laxity  in  this  respect  as  in 
the  one  we  are  considering.  Hydraulic  and  sanitary  engineers 
are  springing  up  on  every  hand,  where,  but  a  short  time  ago 
flourished  modest  surveyors  or  city  engineers,  and  there  is  dsng&r 
that  professional  courtesy  will  be  neglected  in  the  hustle  for 
business. 

Much  of  the  engineering  work  for  both  water  works  and 
sewers  is  now  done  by  the  lowest  bidder;  and  often,  because  he 
has  taken  the  work  so  cheaply  he  cannot  devote  sufficient  time 
for  the  production  of  the  best  plans  or  for  securing  the  best 
construction.  The  result  cannot  but  be  harmful  to  the  profession. 
We  cannot  raise  the  standard  until  engineers  cease  to  fight  each 
other  and  are  willing  to  concede  a  fair  division  of  the  work.  N^o 
engineer  in  this  day  can  hope  to  master  all  branches  of  his  pro- 
fession. There  is  no  good  reason  why  we  should  not  have  spe- 
cialists in  the  broad  field  of  engineering  as  well  as  in  mediciae 
and  law. 

Again,  it  would  aid  in  elevating  the  3tanding  of  the  engineer 
in  Ohio  if  an  engineering  department  were  added  to  the  organiza- 
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tion  of  the  State  Board  of  Health,  as  is  the  ease  in  Maasachuaetta. 
At  present  our  board  is  i«8tricted  in  its  authority  to  the  considera- 
tion of  the  sanitary  features  of  plans  for  water  supply  and  sewage; 
they  should  have  authority  to  pass  upon  the  engineering  features 
of  the  plans  as  well,  which  would  of  itself  insure  a  higher  order 
of  work. 

Another  argument  for  a  competent  engineering  bureau, 
who  shall  supervise  such  plans  all  «ver  the  state,  is  found  in  the 
general  ignorance  of  the  public  in  r^ard  to  engineering  ques- 
tions, and  also  in  regard  to  the  competency  of  the  engineers 
employed. 

But  we  are  prc^ressing,  and  it  is  coming  to  be  recognized 
that  the  knowledge  of  the  competent  engineer  is  worth  some- 
thing, that  his  very  training  makes  him  an  efficient  and  econ- 
omical manager  of  many  enterprises.  It  is  stated  that  railroad 
and  manufacturing  corporations  that  have  followed  this  policy 
are  prosperous;  and,  that  in  case  of  the  largest  and  richest  rail- 
road in  the- United  States,  almost  all  of  the  general  officers,  in- 
cluding the  president,  are  trained  engineers. 

We  find,  then,  that  the  engineer  can  and  ought  to  occupy 

a  higher  plane  with  the  general  public  than  he  does,  and  that  his 
present  condition  is  due  to  his  own  conduct  The  way  is  open 
and  very  plain.  "By  their  works  ye  shall  know  them"  is  as  true 
of  the  engineer  as  of  any  other  man. 

DISCUSSION. 

Mr.  Gilpatrick:  The  suggestion  made  in  regard  to  having 
engineers  as  members  of  the  State  Board  of  Health  is  a  matter 
that  occurred  to  me  this  afternoon.  I  wish  some  action  might 
be  taken  whereby  some  such  arrangement  might  obtain.  Cer- 
tainly physicians  are  not  able  to  give  necessary  information  or 
impart  decisions  touching  the  feasibility  of  systems  of  water 
works  or  drainai^e;  and  if  the  law  does  not  permit  of  the  ap- 
pointment of  engineers  to  membership  of  this  board,  it  ought  to 
be  amended  so  that  this  might  be  possible. 

Mr.  Judson:  It  seems  to  me  if  the  law  is  amended  so  as  to 
provide  for  an  engineer  upon  that  board,  it  would  also  be  neces- 
sary to  give  the  board  additional  authority.  As  it  now  is,  they 
can  only  consider  the  sanitary  feature  of  the  proposed  souroe  of 
supply,  or  in  case  of  sewers,  of  the  disposal  of  the  sewage. 


OBSTACLES  OVERCOME  IN  SEWER  CONSTRUCTION. 

H.  I^  WEBER,   BICHMOND,  IND. 

Many  are  the  obstacles  to  be  overcome  in  sewer  constnic- 
tion,  from  the  time  when  the  idea  of  a  sewer  system  is  first  con- 
ceived in  the  mind  until  its  final  completion  on  the  ground.  It  is 
not  my  intention  to  enumerate  all  of  them  in  this  paper,  neithear 
would  it  be  possible  if  I  had  such  a  desire.  Each  case  presents 
its  own  obstacles,  and  it  is  the  business  of  the  Engineer  to  find 
some  practicable  way  to  overcome  them,  or  they  will  overcome 
him.  The  saying  is,  "Every  dog  (of  us)  has  his  day,'^  but  we  feel 
sometimes  as  though  there  were  not  dog  days  enough  to  go 
around.  It  seems  as  though  real  obstacles  are  of  tenest  met  with, 
when  we  are  searching  deep  down  in  mother  earth  after  tiiat 
mysterious  thing  called  the  "grade  line,"  that  the  engineer  has 
located  so  low,  and  especially  does  it  seem  low  and  hard  to  reach 
when  the  price  is  on  a  correspondingly  low  grade.  Then  are  all 
obstacles  distressingly  real,  and  they  are  usually  encountered 
when  they  are  least  expected,  and  when  the  contKictor  is  least 
prepared  for  their  reception. 

At  Richmond,  Ind.,  we  have  all  the  variety  of  material  to 
dig  through  that  you  would  ever  care  to  encotm,ter;  black  loam, 
yellow  clay,  marl,  sand,  gravel,  bowlders  and  a  stratified  lime- 
stone rock*  in  layers  from  1"  to  10"  in  thickness,  with  a  layer  of 
blue  clay  from  1  inch  to  1  foot  thick  between  the  layers  of 
stone.  All  of  these  you  are  liable  to  encounter  in  a  distance  of  a 
few  hundred  feet,  and  all  except  the  rock  are  found  in  any  of  our 
sewers.  But  the  most  difficult  obstacles  we  have  to  contend  with 
is  water,  which  is  the  "bone  of  contention"  in  our  sewer  con- 
struction, and  the  principal  theme  of  this  article. 

In  the  fall  of  '94  we  were  constructing  the  outlet  to  "the 
Linden  Hill  Sewer,"  and  in  its  path  we  struck  what  we  at  the  time 
termed  "The  Big  Spring." 

We  had  been  expecting  to  strike  water,  but  nothing  like 
what  we  found.  The  flow  was  935,000  gallons  daily,  which  we 
let  run  for  several  days,  expecting  it  to  reduce  in  volume  and  give 
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us  a  chance  to  catch  our  breaths,  but  as  it  did  not  decrease  to 
any  great  extent  we  found  it  neceesary  to  resort  to  heroic  meas- 
ures. The  brick  work  was  about  100  feet  in  the  rear;  a  rise  of  .7 
was  made  in  the  grade,  and  a  subdrain  of  12-inch  sewer  pipe 
was  put  in  with  nine-inch  T  openings  at  intervals  of  10  feet,  as 
shown  on  the  plans.  A  bulkhead  was  then  built  at  the  ^'spring'' 
and  the  water  carried  over  by  a  flume  to  the  sewer,  about  100 
feet,  while  the  subdrain  and  brickwork  was  being  constructed, 
and  until  the  cement  had  set  sufficiently  to  allow  the  water  to  run 
over  it  The  brickwork  and  subdrain  was  carried  as  close  as 
possible  to  the  spring.  Then  the  bulkhead  was  removed,  and  we 
put  in  a  6-inch  centrifugal  pump,  which  was  operated  by  a  trac- 
tion engine  to  its  full  capacity.  A  steam  fire  engine  was  placed 
at  sump  well  "A,"  throwing  two  2i-inch  streams,  and  the  12- 
inch  subdrain  was  connected  with  the  spring.  The  6-inch  pump 
was  placed  2  feet  below  the  subgrade  of  the  sewer  and  the  pipe 
emptied  about  15  feet  from  the  spring  into  a  flume,  which  carried 
the  water  about  100  feet  down  the  sewer.  The  total  lift  of  the  6- 
inch  pump  was  only  4  feet,  so  its  capacity  was  enormous.  A 
frame  was  made  5x5  feet  square  out  of  8x8  inch  oak,  and  settled 
tAi*  a  point  1  foot  below  grade.  The  brickwork  for  the  pumpweU 
(which  was  afterwards  made  a  manhole),  began  on  it  and  was 
built  to  a  point  about  1  foot  above  the  top  of  the  brick  sewer. 
The  pumps  and  drains  were  kept  in  operation  until  the  brick- 
work was  completed  150  feet  above  the  spring.  The  subdrain 
was  also  carried  to  this  point  with  the  outlet  emptying  into  the 
pump  well.  Then  pump  well  No.  2  was  built  in  like  manner. 
After  the  brickwork  was  completed,  a  plank  bottom  was  made  of 
2-inch  stuff,  5x5  feet  square  with  a  3^-inch  pipe  overflow,  as 
shown  by  plan.  This  with  some  difficulty  was  settled  to  place 
in  the  frame  and  a  quarter  round  cleat  nailed  around  the  edge  to 
keep  it  down.  The  joints  were  then  caulked  with  jute  gasket  and 
the  bottom  covered  with  concrete,  upon  which  the  bottom  invert 
was  laid  and  the  flow  line  made  continuous.  After  the  concrete 
and  bottom  or  outside  ring  was  laid  and  the  cement  properly  set, 
the  pipe  of  the  overflow  was  uncoupled  and  a  cap  placed  on  it, 
aftpr  which  the  inner  ring  was  built.    After  this  was  completed. 
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the  12x9  inch  Ts  were  stopped  by  placing  an  iron  stopper,  and 
filling  the  opening  in  the  brickworks  as  shown  by  the  p&n.  The 
water  in  about  three  weeks  rose  to  its  original  height,  and  I  was 
agreeably  surprised  to  find  that  we  had  effectually  shut  out  the 
water  from  the  sewer  with  the  exception  of  some  little  streams 
about  the  size  of  straws,  which  were  then  successfully  caulked. 

Louisville  Black  Diamond  cement  was  used  through  all  the 
work  and  very  freely,  especially  through  the  wet  pkce.  After 
the  subdrain  pipes  were  laid,  gravel  was  placed  around  them  to 
their  tops,  upon  which  was  placed  the  concrete  where(Hi  the 
brickwork  was  commenced.  At  the  big  spring  (Manhole  'TB")  ft 
1-inch  pipe  was  built  in  the  comer  of  the  manhole  and  carried 
to  a  height  sufficient  to  deliver  water  to  an  automatic  flush  tank, 
which  we  will  build  when  needed. 

Our  sewers  all  empty  into  the  Whitewater  river,  and  on 
account  of  the  topography  of  our  city  it  is  impossible  to  confine 
them  to  one  outlet,  except  by  the  aid  of  an  intercepting  sewer. 
Our  system  is  on  the  combined  plan,  and  has  been  on  the  way  for 
many  years,  and  like  Joseph's  coat,  is  made  up  of  many  different 
kinds  of  material,  workmanship  and  engineering.  Our  minimum 
sewer  grade  is  .5  foot  per  hundred  feet,  with  the  exception  of  one 
or  two,  which  are  .33  feet  per  hundred  feet,  while  in  some  places 
they  run  from  10  to  30  feet  pei:  hundred  feet.  Three  feet  per 
hundred  feet  is  a  very  common  grade. 

In  West  Bichmond  i^re  have  stone  within  a  few  feet  of  the 
surface,  and  generally  have  to  go  from  one  to  ten  feet  into  it  in 
making  sewers.  It  is  very  difficult  material  to  handle;  much 
more  so  than  if  it  were  solid  rock.  Drillers  are  paid  15  cents  per 
lineal  foot  for  drilling.  It  cost  about  $2.25  per  cubic  yard  to 
handle  this  material.  The  rock  runs  in  layers  from  1  inch  to  ten 
inches  thick,'  interlaid  with  a  blue  clay,  which,  in  many  cases,  has 
to'  be  blasted  and  of  ten  cannot  be  blasted  successfully.  Geolc^c- 
ally,  this  rock  belongs  to  the  "Cincinnati  group"  in  the  Trenton 
period  of  the  Lower  Silurian.  The  Trenton  period  is  remarkable 
for  its  extensive  limestone  formation.  The  Cincinnati  group 
comprises  the  latter  part  of  this  period,  and  its  rock  in  New  York 
and  the  Appalachians  is  shale  and  sandstone,  while  in  the  interior 
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basin  around  Cincinnati  and  Biehmond  the  limestones  are  often 
clayey  and  impure.  These  rocks  are  vary  rich  in  fossils.  During 
the  first  part  of  this  period,  this  interior  basin  was  doubtless  a 
clear  shallow  sea,  densely  populated  with  corals,  brachiopods, 
trilobites,  crinoids  and  other  life  of  the  era.  During  the  latter 
part  of  the  period,  or  the  Cincinnati  epoch,  which  includes  our 
formation,  this  sea  became  more  open  to  sediment,  through  some 
change  of  level  or  of  the^  coast  barriers,  and  this  is  the  cause  of 
our  thin  layers  of  rock,  interlaid  with  deposits  of  clay  and  other 
impurities.  At  the  same  time,  the  former  life  disappeared,  and 
other  kinds  more  adapted  to  impure  waters  and  muddy  bottoms 
took  their  places.  Richmond  and  vicinity  affords  a  very  interest- 
ing ^eld  of  observation  for  the  geologist.  The  locality  is  exceed- 
ingly rich  in  all  the  fossil  life  of  the  period.  It  is  celebrated 
among  geologists  all  over  the  country  on  this  account,  and  many 
a  pilgrimage  is  made  hither  for  the  purpose  of  examination  and 
investigation.  The  formation  possesses  many  peculiar  and  in- 
teresting features.  The  Whitewater  river  lies  at  the  bottom  of 
a  gorge  from  40  to  100  feet  deep  which  it  has  cut  for  itself 
through  the  rock.  In  constructing  our  sewers,  when  we  come 
to  a  point  a  few  hundred  feet  from  the  river,  the  rock  suddenly 
drops  off,  leaving  a  channel  or  depression  from  60  to  260  feet 
wide,  filled  with  drift  materials,  gravel,  loam,  etc.  This  was  the 
ancient  bed  of  a  prehistoric  river,  which  lay  about  600  or  700 
feet  west  of  the  present  river,  and  in  its  general  course  is  nearly 
parallel  therewith.  Manj*  springs  of  good  water  are  found  in 
this  old  channel.  For  about  200  feet  from  this  bed,  the  surface 
of  the  rock,  which  here  is  found  about  6  feet  below  the  ground, 
is  worn  into  a  series  of  wave-like  ridges,  from  1-to  3  feet  across, 
and  planed  as  smooth  as  glass  by  some  powerful  agency,  which 
was  at  work  long  ago,  probably  before  the  members  of  this 
Society  were  regulating  the  face  of  nature.  These  ridges  are 
parallel,  and  run  in  a  course  of  about  S.  45  degrees  W.  Passing 
through  this  channel  we  encounter  some  more  "obstacles"  in  the 
shape  of  a  large  and  varied  collection  of  bowlders  of  assorted 
sizes,  from  those  as  large  as  a  man's  head  to  those  as  big  as  a 
smoke-house.    Some  of  these  are  too  large  to  takte  out  whole,  and 
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are  very  troublesome  to  blast,  since  the  first  shot  frequently  fails 
to  ^^fetch"  the  bowlder,  and  instead  thereof,  brings  down  about 
200  feet  of  bracing,  and  two-thirds  of  the  street  on  each  side. 

It  is  in  this  neighborhood  that  tradition  or  superstition  lo- 
cated gold  mines,  and  there  is  a  tale  of  a  subterranean  chamber 
filled  with  hidden  wealth.  A  few  years  ago  one  misguided  man 
had  faith  enough  to  make  investigations,  doubtless  foreseeing 
the  result  of  the  late  election,  and  wishing  to  obtain  a  supply  of 
the  yellow  metal.  He  first  started  a  well  driller,  and  at  a  con^ 
siderable  depth  the  drill  struck  something  much  harder  than  the 
rock,  and  upon  examination  it  was  pronounced  to  be  concrete  or 
some  kind  of  artificial  stone.  After  passing  through  about  18 
inches  of  this  material,  the  drill  suddenly  sank  down  about  6 
feet,  showing  that  the  treasure  cave  was  reached.  With  his 
faith  re-enforced,  our  man  set  to  work  to  sink  a  shaft,  but  soon 
encountered  water  in  large  quantities.  ^NTothing  daunted,  he 
procured  two  steam  pumps  and  started  to  dry  up  the  whole  com- 
munity. But  the  neighbors  being  very  fond  of  water,  and  en- 
raged by  the  failure  of  their  wells,  soon  compelled  the  enthusiast 
to  desist,  and  so  to  this  day  that  mass  of  gold  still  lies  deep  down 
in  that  underground  chamber,  undisturbed  by  any  political 
schemes.  TTe  have  honey-combed  that  region  with  our  sewers, 
but  have  never  encountered  that  treasure.  Gold  and  silver  are 
most  decidedly  not  the  "obstacles  which  we  have  met  and  over- 
come in  sewer  construction.^' 
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The  constmctioii  and  maintenance  of  sewer  sTstems  in  onr 
cities  and  villages,  has  long  been  an  acknowledged  necesBity,  bnt» 
nntil  within  a  few  years,  no  provisions  were  made  ot  thought 
necessary  to  operate  and  keep  them  in  ipropei  condition. 

Experience,  however,  demonstrated  the  neoessily  of  im- 
provement and  various  methods  were  devised,  prominent  among 
which  was  reduction  in  size  and  arrangement  for  periodical  flush- 
ing. These  characteristics  are  now  considered  as  among  the  es- 
sential considerations  and  introduced  as  circumstances  will  per- 
mit; but  my  object  in  submitting  this  paper  is  to  get  an  expres- 
sion from  the  Association,  as  to  what  constitutes  a  sewer  system, 
and  to  what  extent  it  is  necessary  to  carry  out  the  improvements 
referred  to. 

Acting  upon  the  suggestion  of  our  worthy  Secretary,  in  re- 
lation to  the  treatment  of  subjects,  I  shall  venture  to  relate  a  litde 
experience  of  my  own,  trusting  that,  while  it  may  not  develop 
anything  particularly  new,  it,  possibly,  may  evoke  something 
which  will  prove  beneficial  to  the  profession,  as  well  as  the  gen- 
eral public. 

Some  years  since  I  was  called  upon  to  prescribe  for  a  ^^ouae 
drain"  which  the  owner  described  as  "in  a  terrible  condition," 
and  upon  visiting  the  premises,  I  found  that  his  description  was 
not  in  the  least  overdrawn.  He  told  xoe  that  the  "drain"  had 
been  subject  to  periodical  attacks  of  a  like  nature — ^that  hereto- 
fore it  had  yielded  to  domestic  treatment,  but  in  this  instance 
everything  they  tried  had  failed  to  afford  relief.  The  fine  lawn 
was  perforated  with  holes  reaching  down  to  the  "drain,"  six  feet 
or  more  below  the  surface,  in  each  of  which  the  6-inch  sewer  pipe 
had  been  punctured,  in  order  to  locate  or  determine  the  niature 
of  the  obstruction.  Several  shingle  lath,  nailed  together,  a  long 
iron  rod  and  various  other  seweretical  instruments  were  scattered 
about  the  premises.  Boards,  boxes  and  barrels  were  floating 
around  in  the  basement,  and,  upon  asking  the  cause  of  such  a 
phenomena,  I  was  informed  that  the  workmen,  failing  to  relieve 
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the  aituation  with  instroments,  had,  as  a  last  resort,  advised  the 
procurement  of  the  hose  company,  who  came — and  had  jnst  left 
several  hundred  barrels  of  water  in  the  basement  I  Although  the 
premises  were  dotted  with  beds  of  flowers,  in  full  bloom,  the 
odor  seemed  to  be  entisely  foreign  to  them,  while  the  closing 
of  windows  and  slamming  of  doors  in  the  immediate  vicinity 
seemed  to  indicate  that  even  the  ladies  were  opposed  to  '^sanitary 
improvements." 

I  had  had  considerable  experience  in  ditch  and  sewer  work, 
had  worried  through  swamps,  rock,  beds  of  quick  sand,  etc.,  but 
this  was  a  poser,  and  yet  I  had  been  sent  for  to  devise  ways  and 
means,  and  something  must  be  done.  After  due  examination 
and  deliberation,  I  informed  the  owner  that  the  only  known 
remedy  would  be  to  commence  at  the  outlet,  open  up  the  entire 
drain,  carefully  remove  and  clean  out  the  pipe,  and  then  relay  it 
to  proper  line  and  grade;  otherwise  it  would  be  necessary  to  con- 
struct a  drain  of  entirely  new  material,  which,  under  the  cir- 
cumstances, might  be  the  most  advisable.  He  couldn't  think  of 
going  to  the  expense  of  purchasing  new  material,  and  instructed 
his  workmen  to  proceed  to  dig  up  the  old  drain. 

I  cautioned  them  about  breaking  the  flanges  of  the  pipe, 
and  told  them  it  would  be  necessary  to  remove  the  old  cement 
after  the  pipe  was  on  the  bank  and  properly  cleaned  out — that 
as  soon  as  they  had  this  done  I  would  examine  the  grade,  give 
them  instructions  about  laying  and  cementing  the  pipe,  and  see 
what  further  work  was  necessary.  I  then  left  for  my  office, 
and  Mr.  Jones,  my  employer,  for  his  place  of  business,  hearing 
nothing  from  the  work  until  Mr.  Jones  called  upon  me  some 
days  afterward  and  informed  me  that  the  workmen  had  aban- 
doned the  job,  and  that  he  could  find*  no  one  to  do  the  work.  I 
mentioned  several  men  who  I  thought  were  uhemployed,  and 
suggested  that  he  see  some  of  them.  He  replied  that  each  of  the 
parties  named  had  seen  the  work,  and  some  of  them  had  even 
insulted  him  by  saying  that  he  had  ^'better  pull  off  his  coat  and 
do  that  class  of  work  himself."  He  had  made  some  very  pointed 
remarks,  about  the  "shocking  independence"  displayed  by  labor- 
ing men,  but  added  that  his  household,  and  the  entire  neighboi> 
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hood,  were  up  in  anns,  and  he  supposed  there  was  no  other  way 
but  to  dig  a  new  drain,  and  wanted  me  to  order  the  material,  ^n- 
ploy  the  necessary  help  and  see  that  it  was  completed  as  soon  as 
p»oflsible. 

I  had  no  difficulty  in  finding  men  who  were  willing  to  work, 
and  on  arriving  at  the  premises  found  that  the  old  trench  had 
been  opened  up  the  entire  length,  down  to  the  pipe,  and  that  a 
few  broken  joints  (which  merit  no  particular  description)  were 
on  the  bank  near  the  outlet. 

For  our  own  protection,  the  pipe  on  the  bank  were  buried 
in  the  excavated  earth,  and  the  mouth  of  that  in  the  trench 
closed  with  like  material.  This  being  done  we  measured  up  the 
line,  sent  for  the  necessary  material,  and,  pending  its  arrival, 
proceeded  to  establish  a  parallel  grade  line,  above  the  surface,  and 
to  excavate  a  grade  on  one  side  of  the  pipe  in  the  old  trench,  which 
we  found  had  originally  been  dug  much  wider  than  necessary. 

As  soon  as  the  pipe  was  delivered  we  proceeded  to  make  the 
connection  at  the  main  sewer,  and  to  lay  cement  and  tamp  the 
pipe,  measuring  down  from  the  line  at  every  joint,  and  in  a  few 
hours  had  it  in  shape  to  turn  on  the  water  in  the  basement,  but 
suspended  operations  in  order  that  the  cement  in  the  joints  might 
set  sufficiently  to  stand  the  required  pressure.  On  the 
following  morning,  before  Mr.  Jones  had  left  for  his  place  of 
business,  we  were  on  hand  and  invited  him  to  witness  the  first 
flushing  to  which  any  "house  drain"  in  the  city  had  ever  heea 
subjected.  To  prevent  the  water  from  rushing  in  and  interfer- 
ing with  the  partially  filled  trench,  and  to  confine  it  exclusively 
to  the  pipe,  we  made  a  barricade  of  matched  boards,  extending 
down  about  a  foot  below  grade,  tamping  in  earth  solidly  behind 
it.  We  then  inserted  a  flanged  section  of  6-inch  tin  pipe  through 
a  hole  of  corresponding  size  in  the  barricade,  and  into  the  drain 
pipe,  tacked  the  flange  to  the  boards,  and  with  an  improvised 
screen  set  up  in  front  of  it,  proceeded  to  tunnel  under  the  founda- 
tion of  the  building.  This  being  accomplished,  one  of  the  men 
(who  had  formerly  been  a  sailor)  secured  a  plank,  and  launching 
it  in  the  basement,  proceeded  to  locate  our  tunnel,  and  by  a  few 
well  directed  efforts  with  an  iron  bar,  opened  up  communica- 
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tion  with  the  sewer  system.  There  was  a  general  rush  of  the 
p«it-up  watOT,  filling  the  trench  nearly  to  the  heighth  of  our 
barricade,  while  a  miniature  maelstrom  was  in  opeiration  in  front 
of  it.  We  all  watched  the  receding  water  in  the  basement,  none 
seeming  more  interested  than  Mr.  Jones,  and,  after  a  lapse  of 
some  minutes,  a  peculiar  whistling  sound  notified  us  that  air,  as 
well  as  water,  was  rushing  into  the  pipe,  when  the  water  soon 
disappeared. 

'^Say,"  said  Mr.  Jones,  "if  I  could  have  some  such  an  ar- 
rangement as  that  to  discharge  water  into  my  drain  occasionally, 
I  believe  I  could  keep  it  as  clean  as  a  whistle.  One  thing  is  cer- 
tain— this  thing  of  having  to  be  continually  tinkering  at  and 
punching  out  a  drain,  digging  up  your  lawn  and  disarranging 
things  generally,  to  say  nothing  of  the  expense,  the  disagreeable, 
imhealthy  and  dangerous  character  of  a  neglected  and  sluggish 
drain,  is  more  than  I  propose  to  endure,  a^d  unless  something 
can  be  devised  to  materially  improve  present  plans,  I  shall  shut 
off  my  connections  and  return  to  primitive  methods." 

I  replied  that  I  thought  him  quite  right  in  this  decision,  but 
what  surprised  me  was  that  numbers  of  others,  whose  experience 
I  knew  to  have  been  equally  aggravating,  had  not  arrived  at  the 
same  conclusion.  "Well,"  he  said,  "if  you  have  any  plan  where- 
by you  can  prevent  a  repetition  of  this  kind  of  experience,  go 
ahead  and  carry  it  out"  I  told  him,  if  he  desired  it,  I  would 
submit  a  plan  which  I  was  satisfied  would  do  the  work  and  prove 
entirely  satisfactory.  "Never  mind  submitting  a  plan,"  he  said, 
"if  you  can  do  the  work  and  it  answers  the  purpose,  FU  pay  you 
for  it,  but  if  it  don't  you  ca^  charge  it  up  to  an  experience  ac- 
count, as  I  have  done.  I  shall  invest  nothing  more  in  experi- 
ments."  I  told  him  I  would  take  my  chances,  and  conmienced 
work  immediately.  The  residence  was  supplied  with  all  the 
modem  improvements,  including  closets,  bathroom,  sinks,  wash- 
stands  and  laundry,  with  pipes  leading  from  them  to  the  soil  pipe, 
terminating  in  an  iron  trap  connected  with  the  "drain." 

The  first  thing  necessary  was  to  remove  the  trap  and  clean 
out  the  soil  pipe,  which  we  found  quite  an  undertaking,  but 
finally  succeeded,  and  substituting  a  "Y"  branch  for  the  trap, 
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connected  it  with  the  soil  pipe  and  with  the  new  line  of  ^'drains.'' 
The  joints  were  then  all  properly  caulked  and  the  water  turned 
on  at  the  several  connections,  proving  everything  to  be  in  run- 
ning order.  We  than  went  outside,  and  at  a  point  opposite  the 
soil  pipe  and  a  few  feet  from  the  wall,  made  an  excavation  for 
a  circular  cistern,  or  tank,  to  hold,  when  complete,  about  20  bar- 
rels of  water.  After  getting  down  the  proper  depth,  we  tunneled 
under  the  wall  and  connected  6-inch  sewer  pipe  with  the  "T" 
branch  in  the  bejsement,  and  extended  it  so  that  a  4x6  ''T"  would 
come  to  the  outside,  and  an  elbow  to  the  center  and  level  with  the 
bottom  of  the  tank. 

After  the  joints  were  all  properly  cemented  and  earth  thor- 
oughly tamped  around  the  pipe,  the  tank  was  walled  to  within 
eighteen  inches  of  the  surface  with  a  4-inch  brick  wall,  laid  in 
lime  mortar,  4-inch  inlet  and  outlet  pipes  having  been  walled  in 
near  the  top  and  the  latter  connected  with  the  drain  as  per  plan. 
The  bottom  was  then  properly  shaped,  all  rubbish  and  loose  earth 
removed  from  around  the  pipe  and  a  course  of  brick,  well  bedded 
in  cement,  laid  in  flat,  the  brass  valve  seat  bedded  in  cement  over 
the  mouth  of  the  elbow,  and  the  whole  grouted  and  given  a  heavy 
coat  of  cement,  well  troweled  down  over  the  brick  and  flange  of 
the  valve  seat,  leaving  the  surface  smooth  and  converging  to  the 
center.  The  cover  consisted  of  flagging,  with  an  18-inch  hole 
wrought  in  the  center,  and  rabbeted,  into  which  was  fitted  a 
piece  of  sewer  pipe,  known  as  a  "cistern  top,"  the  stone  having 
been  properly  bedded  on  the  wall,  and  all  joints  filled  with 
cement. 

Trenches  were  then  cut  and  pipe  laid  to  conduct  cistern 
overflow  and  water  from  the  yard  hyditant  into  the  tank,  as 
Bhown,  thus  affording  both  a  natural  and  artificial  soupce  of  water 

supply. 

The  manhole  lid  in  this  case  was  made  by  nailing  inch 
boards  together  at  right  angles,  on  which  was  screwed  a  small 
casting  with  slotted  hole,  for  valve  rod.  Th^  valve  was  th«i 
lowered  to  its  seat,  the  lid  adjusted  over  the  rod,  handle  screwed 
on,  and,  after  properly  filling  up  the  trenches  and  cleaning  up  the 
lawn,  we  pronounced  our  work  complete- 
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In  describing  the' reconstruction  of  the  main  line  of  drain,  I 
omitted  to  mention  a  variation  from  the  original  plan,  by  substi- 
tnting  a  ^-inch  handhole  trap  for  a  ^T"  branch,  under  the  comer 
of  the  stable  and  inserting  a  6  to  12-inch  increaser,  which  latter 
sized  pipe  was  extended  up  to  the  floor,  where  it  was  increased  to 
15  inches,  furnished  with  a  double  lid  seat,  and  the  water  from 
the  To6i  of  the  building  conducted  into  the  pipe  as  shown  in 
"figure  3." 

After  the  interior  of  the  tank  had  dried  sufficiently  and  been 
treated  to  an  extra  coat  of  "whitewash  cement,'*  we  turned  on  the  . 
water  at  the  yard  hydrant,  filling  the  tank  to  the  overflow,  just  as 
Mr.  Jones  put  in  his  appearance.  We  told  him  he  was  just  in 
time,  and  requested  him  to  notice  the  action  of  the  water  in  the 
exterior  water  closet  when  the  tank  valve  was  raised.  Every- 
thing in  readiness,  I  raised  and  suspended  the  valve  as  shown  in 
Figure  3,  and  proceeded  to  see  how  Mr.  Jones  was  pleased  with 
the  exhibition. 

He  said  the  water  came  with  a  rush,  raising  two  feet  or  more 
and  swirling  around  in  the  vertical  pipe  as  if  it  meant-  business,, 
and  if  the  tank  and  valve  continued  to  work  all  right,  he  believed 
I  had  furnished  exactly  what  he  wanted.  To  satisfy  him  regard- 
ing the  matter,  I  told  him  to  lower  the  valve  to  its  seat,  refill  the 
tank  and  let  it  stand  until  the  following  morning,  when  he  could 
readily  detect  any  leakage  that  might  occur,  imd,  that  being 
interested  in  the  matter  myself,  I  would  call  and  see  that  any 
possible  defect  was  remedied  and  that  the  valve  continued  to  per^ 
form  its  work. 

The  next  morning  found  the  water  all  there,  and  after  ^ 
peating  the  flushing  operation,  Mr.  Jones  expressed  himself  as 
entirely  satisfled  witii  the  work.  This  was  some  four  years  ago, 
and  with  the  exception  of  supplying  one  extra  gasket  during 
that  period,  no  farther  expense  has  been  incurred,  and  Mr.  Jones 
takes  pleasure  in  recommending  the  system,  knowing  that  his 
private  sewer  is  both  in  running  order  and  excellent  sanitary  con- 
dition. The  entire  cost  of  the  improvement,  exclusive  of  the 
drain  (which  he  had  to  have  in  any  event)  was  $31.00. 

This    amount   might   have   been    considerably    less    and 
13 
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answered  every  purpose^  Had  we  constructed  a  ten  instead  of  a 
twenty  barrel  tank,  but  I  knew  that  my  employer  would  want  it 
large  enough,  without  a  question,  and  governed  myself  accord- 

Since  constructing  the  system  for  Mr.  Jones,  I  have  had 
occasion  to  apply  it,  under  varied  circumstances,  with  equally 
good  results,  and  three  years  ago  introduced  it  into  a  little  villa 
of  our  own,  just  outside  the  city  limits.  Not  having  the  benefit 
of  "city"  we  found  that  country  water  answered  equally  as  good 
.a  purpose — the  only  difference  being  that  we  substituted  pumps 
for  yard  hydrants,  and  had  the  water  furnished  free  of  charge. 

Experiei;Lce  soon  demonstrated  that  waste  water  from  the 
pump,  together  with  an  occasional  cistern  overflow,  kept  up  the 
^necessary  water  supply,  and  the  work  proving  satisfactory,  it  was 
gradually  extended  as  new  residences  were  erected,  until  we  now 
have  eleven  tanks  with  an  aggregate  capacity  of  150  barrds, 
which  can  be  dischai^ed  at  will,  thoroughly  flushing  not  only 
the  "drains,"  but  the  entire  length  of  the  sewer  with  which  they 
are  connected. 

The  majority  of  residences  in  the  villa  are  without  regula- 
tion plumbing  systems,  and  as  the  public  sewers  are  located  in 
alleys  instead  of  streets,  private  sewers,  as  a  rule,  are  constructed 
as  shown  in  Figui'e  2,  subject,  of  course,  to  such  changes  as  re- 
quired by  the  location  of  buildings  and  water  supply,  while  all 
buildings,  smaller  than  coal  or  wood  houses,  are  conspicuous  only 
by  their  absence. 

Wherever  residences  are  supplied  with  interior  closets, 
sinks,  etc.,  the  tank  is  located  beyond  the  soil  pipe,  as  outlined  in 
Figure  1,  and  shown  in  accompanying  profile.  But  this  article 
has  already  been  extended  to  twice  its  intended  length,  and  I 
shall  close  by  again  stating  that  the  object  is  to  get  an  expression 
as  to  what  constitutes  a  sewer  system.  Whether  it  consists  of  the 
main  or  thoroughfare  sewers,  or  whether  the  network  of  private 
sewere,  or  "house  drains"  comprise  any  part  of  the  sewer  system? 
WTiether  city  or  sanitary  engineers,  city  officials  or  anybody  else 
knows,  ought  to  know,  have  a  right  to  know,  or  should  know 
how  they  are  constructed,  maintained  and  operated,  and  how 
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much  any  of  us  know  about  the  private  sewers  or  ^^house  dbains'' 
of  our  respective  cities  ?  Whether  a  6-inch  sewer  on  private  prc^ 
erty,  connected  with  a  12-inch  sewer  on  public  property,  requires 
a  proportionate  amount  of  attention,  or  whether  it  is  capable  of 
taking  care  of  itself  without  prejudicing  the  rights  and  interests 
of  the  general  public,  or  endangering  the  lives  of  the  owner  and 
his  family.  Whether  it  would  or  would  not  be  conducive  to  the 
public  health,  convenience  and  welfare  to  have  all  sewers,  public 
and  private,  constructed  under  the  supervision  of  our  respective 
city  engineers,  whose  duty  should  be  to  plat  and  keep  an  accurate 
record  of  the  same;  and,  finally,  if  private  sewers  were  so  con- 
structed, and  received  the  requisite  amount  of  flushing  to  keep 
them  in  proper  sanitary  condition,  whether  the  flushing  of  public 
sewers  oould  not  be  dispensed  with  and  the  public  interests  bet- 
ter subserved. 

DISCUSSION. 

Mr.  Gilpatrick:  I  would  like  to  ask  what  is  the  cost  of  a 
five-barrel  flus];L  tank? 

Mr.  McDonald:  It  would  depend  entirely  upon  the  labor. 
The  labor  is  the  principal  expense.  A  very  fair  estimate  would 
be  about  75  cents  per-  barrel.  A  tank  as  small  as  five  barrels 
would  coet  more  in  proportion  than  a  ten  barrel  tank,  on  account 
of  getting  the  material  on  the  ground. 

Mr.  Gilpatrick :  Do  I  understand  that  the  cost  of  a  twenty- 
barrel  outfit  was  thirty  dollars? 

Mr.  McDonald:  I  have  had  ten-barrel  tanks  constructed 
at  a  cost  of  75  cents  per  barrel. 

Mr..  Cronley :     What  is  the  fall  from  the  house  to  the  sewer? 

Mr.  McDonald:  That  will  have  to  be  governed  by  what 
we  can  get. 

Mr  Oronley :     I  mean,  in  this  instance  ? 

Mr.  McDonald:  In  this  case  there  was  very  little  fall;  I 
think  in  250  feet  it  was  not  over  ten  or  twelve  inches.  But  the 
height  of  the  water  in  the  tank  really  gives  us  the  fall,  that  is 
the  head. 

Mr.  Oronley:  What  is  the  height  in  that  above  the  grade 
line? 
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Mr.  McDonald:  The  water  stands  four  feet  high  in  the 
tank.  Of  oourse,  that  would  force  the  wat^  oat  of  the  tank  on 
a  practical  level. 

Mr.  Cronley:  Where  is  the  tank  loca^  with  reference 
to  the  doeets? 

Mr.  McDonald:  Jnst  outside  the  bnilding,  always  at  the 
head  of  the  private  sewer. 

Mr.  Cronley:     That  method  seems  simple  and  effectiTe. 
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REPORT  OF  COMMinEE  ON  RAILROAD  CONSTRUCTION 

AND  MAINTENANCE  OF  WAY. 

JOHN  A.  HAiaX)N,  CHAIRMAN,  COSHOCTON. 

Your  committee  b^s  lea^e  to  submit  tbe  following  report  : 
That,  constitutiiig  as  we  believe  we  do,  the  first  committee  of 
jour  Society  under  this  title,  and  finding  no  precedent  as  to  die 
scope  of  a  report  upon  this  subject,  we  have  assumed  that  within 
the  time  in  which  we  may  engage  your  attention,  we  may  not 
more  than  give  you  a  general  outline  of  the  situation  in  railroad 
construction  and  maintenance  in  the  United  States. 

The  most  pliable  authorities  report  that  the  mileage  of  rail- 
road construction  for  1896  was  about  the  same  as  that  of  the 
previous  year,  1,800  miles,  of  which  in  Ohio  in  1896,  only  63 
miles  were  built,  and  in  Pennsylvania  about  90  miles. 

The  three  states  having  the  greatest  mileage  and  consider- 
ably in  excess  of  any  other  state,  are  California,  Louisiana  and 
Michigan.    This  refers  to  the  mileage  of  track  actually  laid. 

The  mileage  for  Ohio  for  1896  may  be  considered  as  the 
smallest  of  any  single  year  since  the  60s,  during  the  war,  when 
railroad  construction  was  almost  entirely  suspended. 

Nearly  all  the  mileage  reported  in  Ohio  for  1896  was  built 
by  the  Lima  Northern  Railway  Company. 

In  western  Pennsylvania  is  now  being  constructed  what  is 
known  as  the  Butler  and  Pittsburg  Bailroad,  to  run  from  Butler 
to  Pittsburg. 

It  is  an  extension  of  the  Pittsburg,  Shenango  and  Lake  Erie 
Bailroad  from  Conneaut,  O.,  to  Butler,  Pa.,  Conneaut  being  the 
lake  port 

,  This  Hne  is  also  known  as  the  Oamegie  road,  after  Andrew 
Carnegie,  who  is  said  to  be  the  largest  stockholder  in  this  very  ex- 
pensive fifty  miles  of  railway.  Wihen  completed  to  Pittsburg, 
it  is  expected  that  this  line  will  cut  quite  a  figure  among  the  iron 
ore  carrying  roads  from  the  lakes  to  the  Pittsburg  iron  district. 

The  work  of  grading  and  the  iron  and  steel  viaduct  and 
bridge  work  on  this  line  is  especially  heavy  and  expensive. 
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A  feature  of  the  specificatioiis  as  to  claaaificatiaii  of  material 
in  ezoayati<«,  or  laiber  the  non-claasifioedcm  of  it^  is  someiwhat 
out  of  the  usual  order  in  the  constmction  of  entirely  new  road- 
beds. 

But  one  straight  price  is  paid  for  all  kinds  of  material,  be  it 
earthy  hard  pan,  shale,  loose  or  solid  rock. 

The  advantages  and  disadvantages  of  this  method  of  paying 
f<»r  excavation  work  is  a  proper  subject  for  discussion,  and  like 
all  other  questions,  has  two  sides  to  it. 

The  greatest  work  of  railroad  construction  ever  undertaken 
as  a  single  line,  is  now  in  prepress,  the  Trans-Siberian  railway, 
4,700  miles  in  length,  and  estimated  to  cost  nearly  three  hundred 
millions  of  dollanB.  It  will,  of  course,  in  time  develop  a  vast 
section  of  country,  almost  in  part  unknown  and  uninhabited,  but 
it  is  believed  that  not  the  least  among  the  motives  actuating  the 
Kussian  Government  in  its  construction,  is  its  value  as  a  war 
measure. 

It  is  significant  as  to  the  standing  of  our  American  railways 
that  the  Russian  minister  of  transportation,  Prince  Hilkoff, 
lately  paid  this  country  a  visit,  to  so  far  as  he  could  in  the  time 
allowed  him,  observe  our  methods  of  construction  and  conduct- 
ing transportation.  Locomotive  plants  and  steel-making  plants 
are  being  constructed  in  connection  with  the  building  of  these 
Bussian  railways,  largely  under  American  management,  and  al- 
most entirely  will  theee  plants  be  equipped  with  American  made 
machinery.  Contracts  amounting  to  half  a  million  dollars  for 
machinery  were  placed  in  this  countiy  at  one  time  during  the  past 
year. 

Referring  again  to  our  own  state,  we  may  say  that  when  we 
are  relieved  from  the  prevailing  financial  and  industrial  distress, 
and  prosperity  has  reached  all  lines  of  business,  we  may  an- 
ticipate large  expenditures  of  money  in  new  construction,  both 
on  new  lines  and  in  the  improvements  of  existing  lines,  as  dou- 
ble-tracking, revision  of  road  beds  to  secure  better  alignment 
and  gmdes,  masonry,  bridges  and  buildings. 

Many  of  the  grade  crossings  throughout  our  state  have 
be<in  equipped  with  interlocking  appliances,  which  in  new  con- 
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struction,  so  far  as  practicable,  should  be  made  an  indispaisable 
part  of  every  grade  croaeing. 

Paaeing  to  the  subject  of  Maintenance  of  Way,  your  com- 
mittee need  scarcely  call  your  attention  to  the  fact  that  the  en- 
forced reduction  of  operating  expenses  incident  to  the  fiTi4^Ti<irJn^ 
troubles  of  many  of  our  railroads  has  brought  about  a  situa- 
tion in  which  it  has  been  impossible  to  maintain  the  usual  stand- 
ard of  condition  in  track,  roadway,  fences,  drainage,  buildings^ 
etc. ;  but  with  few  exceptions  these  lines  may  be  said  to  be  fair- 
ly within  the  limits  as  a  safe  means  of  transportation.  The  best 
reeult  in  maintenance  of  way  is  generally  found  where  there 
is  uniformity  in  manner  and  meUiod  of  doing  the  work,  and 
where  there  are  standard  plans  for  all  structures  from  build- 
ings to  whistling  posts. 

The  system  inaugurated  several  years  ago,  we  believe  by 
the  kte  C.  C.  Waite,  of  paying  premiums  to  the  supervisors 
and  foremen  on  track  work;  has  been  productive  of  good  re- 
sults, and  is  now  a  fixed  institution  on  many  of  our  railroads. 
First,  second  and  third  premiums  are  generally  paid,  and  the 
awards  are  made  after  the  annual  inspection  of  the  line  by  the 
officials  of  both  the  maintenance  of  way  and  transportation  de- 
partments, who  are  accoihpanied  by  aU  of  the  supervisors  or 
road  masters,  and  the  section  foremen  of  that  divirion,  who  are 
enabled  in  this  way  to  see  what  others  have  been  doing  else- 
where on  the  line. 

While  not  strictly  within  the  scope  of  this  report,  being 
a  matter  pertaining  to  the  operating  department  of  a  railroad, 
we  mention  the  introduction  of  electric  motors  or  locomotives 
upon  the  tracks  of  steam  railroads.  This  has  been  done  in  sev- 
eral places  in  the  east  on  short  lines  to  handle  passenger  traf- 
fic, and  again  in  switching  service  in  yards  and  at  terminals. 
The  press  informs  us  that  on  one  of  the  railroads  entering  Cin- 
cinnati, steps  have  been  taken  to  equip  a  portion  of  the 'line 
for  electric  motive  power. 

It  appears  that  the  experimental  stage  has  passed,  so  far 
as  to  the  efficiency  of  electric  locomotives  under  the  conditions 
to  which  they  are  best  adapted,  which  may  be  said  to  be  those 
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of  city  and  guburban  and  inter-nrban  lin€6  for  both  freight 
and  passenger  traffic,  docks,  terminal  yards  and  tunnels.  A  no- 
table instance  of  the  use  of  the  electric  locomotiYe  is  in  the 
B.  &  O.  R.  B.  Go's.  Howard  street  tunnel,  in  the  city  of  Bal- 
timore. This  tunnel  is  lengthwise  and  beneath  Howard  street 
for  a  distance  of  over  8000  feet  and  double-tracked,  and  on  ac- 
count of  its  length  and  difficulty  in  ventilating,  steam  and  coal- 
burning  locomotives  would  be  impracticable. 

Your  committee  has,  so  far  in  this  Report,  treated  its  sub- 
ject in  a  somewhat  rambling  and  disjointed  manner,  and  with- 
out taking  up  some  of  the  details  of  the  subject  (particularly 
under  the  head  of  Miaintenance  of  Way)  which,  being  properly 
handled,  could  be  made  both  interesting  and  instructive. 

A  member  of  our  Committee  has  suggested  that  more  val- 
uable results  might  be  had  by  the  Committee  confining  them- 
selves to  some  particular  point  in  practice,  either  in  construc- 
tion or  maintenance  of  way. 

This  might  be  considered  the  prerogative  of  individual 
members  rather  than  of  the  Committee,  but  be  that  as  it  may, 
your  Committee  expresses  the  hope  that  at  our  next  meet- 
ing, either  this  Committee  or  some  member  of  the  Society,  will 
give  us  his  views  on  "What  constitutes  a  good  and  valid  con- 
tract for  right  of  way  of  either  railroads,  highways  or  streets, 
and  what  is  a  proper  description  of  such  right  of  way  for  a 
deed  of  conveyance?"  and  quoting  decisions  of  the  courts. 

We  believe  that  the  information  and  discussion  which  such 
a  paper  would  bring  out  would  be  of  general  interest  to  the 
members  of  the  Society,  and,  coming  under  the  head  of  con- 
tracts affecting  real  estate,  would  be  of  interest  to  Engineers  in 
general  practice  as  well  as  those  in  railroad  construction  and 
maintenance  of  wav. 

DISCUSSION. 

Chairman  Paul:  There  is  one  question  of  interest  which 
Mr.  Hanlon  has  raised  in  his  paper,  relating  to  the  propriety 

of  making  a  contract  one  general  classification  instead  of  divid- 
ing it  up  into  various  items  of  loose  rock,  solid    rock,  etc.     I 
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would  like  to  hear  an  expreasion  of  some  engineer  on  that  sub- 
ject. 

Mr.  McKay:  Mr.  Chairman,  while  I  followed  railroad 
work  that  was  the  general  practice,  to  classify  on  most  work. 
I  remember  one  little  pieoe  of  work,  however,  on  which  there 
was  no  classifioation  and  it  worked  very  well..  When  I  first 
began  this  county  work,  we  had  some  heavy  work  in  the  way 
of  improving  hills,  and  on  one  or  two  contracts  I  classified; 
but  after  that  I  made  up  my  mind  that  it  was  not  a  good  thing 
to  classify  in  county  work.  Between  the  contractor  and  the 
county  commissioners,  it  is  hard  for  the  engineer  to  do  justice 
to  both  county  and  contractor.  Since  that  I  have  done  away 
with  classification  altogether  and  sell  the  work  at  a  price  per 
yard,  and  the  contractor  takes  the  chances  on  being  informed 
on  the  work  to  be  done.  I  believe  as  far  as  county  work  is  con- 
cerned, it  is  the  better  way.  ' 

Mr.  Hanlon:  I  will  say  that  one  of  the  best  reasons  for 
adopting  this  plan  is  that  it  removes  a  fruitful  source  of  liti- 
gation from  disputes  as  to  classification  between  contractor  and 
engineer  in  railroad  work.  Of  course,  it  lessens  the  work  of 
the  engineer  as  well;  but  that  does  not  cut  much  of  a  figure. 

Chairman  Paul:  Does  thQ  question  not  resolve  itself  into 
two  things — that  the  company  must  get  its  work  for  the  low- 
est possible  price;  and  second,  that  the  contractor  ought  to  get 
paid  for  all  he  does?  And  isn't  is  a  question  whether  the  en- 
gineer, in  seeking  to  put  a  lump  classification,  or  no  classifica- 
tion in  the  contract,  is  not  shirking  a  duty,  whether  it  is  a  duty 
to  a  corporation  or  his  clients?  I  am  inclined  to  think  that  in 
many  contracts  there  are  no  means  of  telling  in  advance  what 
the  material  is,  even  by  boring  or  explorations,  but  must  be  de- 
termined as  the  work  goes  on.  That  there  are  disputes  and  dif- 
ferences of  opinion  between  the  contractor  and  engineer  may 
be  true,  but  wheth^  or  not  that  had  better  be  assumed  in  view 
of  the  benefits  actually  received,  is  another  question. 

Mr.  Lewis:  I  do  not  believe  either  one  of  the  methods 
proposed  is  the  ideal  solution  of  the  question.  The  two  ways 
of  letting  work  might  be  compared,  the  one  of  letting  the  work 
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in  lump  clafisificatioii  to  buying  a  pig  absolutely  in  a  poke,  with- 
out a  chance  to  heft  the  pig;  and  the  other,  to  paying  for  it  after 
killing  and  eating  the  pig  find  knowing  just  what  it  was  made 
of.  It  is  a  dead  horse,  and  hard  to  settle.  I  believe  in  taking 
some  course  between  the  two,  where  the  buyer  will  have  a 
chance  to  inspect  the  pig  without  acquiring  final  possession  by 
eating  it. 

Chairman  Paul:  So  far  as  classification  is  concerned,  I 
think  there  should  be  classification,  but  it  should  be  made  at 
the  time  that  the  monthly  estimates  are  made  up;  it  should  be 
much  more  conclusive  than  it  usually  is.  I  recall  an  experience  in 
Pennsylvania  where  a  long  line  of  railroad  was  being  constructed* 
The  contractors  were  getting  along  nicely  and  were  satisfied 
witl\  the  estimates.  After  the  work  was  completed,  the  chief 
engineer  came  onto  the  work  and  re-classified  it  and  in  so  do- 
ing reduced  all  the  contractors,  who  had  previously  thought 
they  were  making  money,  to  a  state  of  bankruptcy.  As  sug- 
gested by  Mr.  Lewis,  a  large  portion  of  the  evidence  had  been 
destroyed.  I  think  the  error  in  that  case,  and  in  all  such  cases, 
is  that  the  engineers  do  not  pay  sufficient  attention  and  are  not 
sufficiently  bound  by  the  progress  estimates  that  they  make  out. 
I  think  they  should  be  bound ^to  a  larger  extent;  that  when 
the  monthly  estimate  shows  they  have  passed  solid  rock,  there 
should  be  substantial  reasons  for  withdrawing  it,  and  proof 
should  lie  with  the  engineer  and  the  company. 

Mr.  McKay:     There  is  one  plan  which  I  saw  tried,  that  I 

think  a  good  ona     The  contractor  bid  on  all  different  classifi- 

cations,  but  when  he  strikes  anything  he  considers  outside  of 
the  regular  classification,  he  notifies  the  engineer  in  writing  be- 
fore removing  it.  The  matter  is  then  determined  before  re- 
moval of  material  and  there  is  never  any  misunderstanding. 

Chairman  Paul:  And  it  is  settled  permanently  at  the  end 
of  the  month? 

Mr.  McKay:  Yes,  sir.  When  it  goies  on  the  monthly 
estimate  as  loose  or  solid  rock,  it  always  remains  just  that  way. 

Chairman  Paul:  K'ot  just  that  way,  but  the  quantities 
should  not  be  materially  reduced. 

Mr.  McKay:     Yes,  sir;  that  is  the  point. 
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THE  TOPOGRAPHER  IN  RAILWAY  LOCATION. 

J.  A.  UANIiON,  COSHOCTON. 
t 

Topography,  in  its  applicatioii  to  eingineering  op6ratioii% 
consists  in  the  delineation  upon  a  map,  of  representations  of 
surface  areas,  with  all  the  lines  and  elevations  of  natural  and 
artificial  objects  thereon  to  show  either  oomparatiyely  or  with 
accuracy  the  positioqs,  slopes  and  angles,  as  may  be  neeessairy 
for  the  purpose  for  which  the  mapping  is  intended. 

For  its  use  in  railway  location,  both  the  field  work  and 
mapping  must  be  carried  out  by  methods  which  will  locate  the 
elevations  at  such  points  as  will  admit  of  the  plotting  of  cross- 
sections  and  profiles  over  any  portion  of  the  work  within  a  rea- 
sonable degree  of  accuracy. 

Among  the  methods  of  representing  the  surface  elevations 
is  that  of  by  contour  lines,  which  is  the  only  method  of  con- 
structing  a  map  upon  which  a  line  of  railway  location  may  be 
projected  sufficiently  accurate  to  reproduce  upon  the  ground 
or  from  which  to  make  estimates  of  quantities  and  cost;  or  for 
any  purpose  for  which  topographical  maps  may  be  used,  those 
in  contours  are  the  only  ones  which  can  convey  an  intelligent 
idea  of  the  true  slopes  and  elevations. 

"Hachure"  work,  colors  or  shades  put  on  with  the  brush, 
can  only  show,  comparatively  the  angle  of  sloi)es,  but  not  the 
degree,  length  or  height  of  any  part  of  them. 

The  organization  and  field  work  of  the  topographer's  party 
having  a  very  important  bearing  upon  the  value  of  results  from 
the  map,  we  may  consider  their  work  as  really  the  most  im- 
portent  part  of  the  preliminary  survey. 

As  an  illustration  of  the  methods  to  be  employed  in  this 
work,  we  will  assume  that  a  location  for  a  railroad  is  to  be  made 
upon  a  line,  the  general  route  of  which  has  been  previously  de- 
termined, and  that  the  next  step  is  to  project  the  location  and 
make  up  the  estimates  of  cost  without  necessarily  running  in  the 
located  line  on  the  ground. 
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The  general  topography  of  the  country  may  be  ccHisIdered 
as  similar  to  that  of  Eofitem  and  Southern  Ohio. 

In  the  organization  of  a  separate  party  to  assist  the  topog- 
rapher,  the  length  of  the  line  or  the  time  which  will  likely  be 
required  in  making  the  survey  will  determine  whether  the  to- 
pographer's work  will  follow  immediately  the  transit  and  level 
parties,  or  whether  later  the  party  wiU  be  made  from  the  other 
parties  after  the  completion  of  their  survey,  with  possibly  the 
tranaitman  or  levebnan  in  charge  as  topographer. 

In  the  event  that  either  the  transitman  or  levebnan  is  put 
in  charge,  he  loses  his  identity  as  such,  and  becomes  a  topogra- 
pher,  and  in  charge  of  the  most  important  part  of  the  prelim- 
inary survey,  from  which  is  to  be  developed  the  final  location. 

He  may  be  a  very  good  transitman  or  levelman,  but  a  very 
poor  topographer.  The  good  topographer  is  supposed  to  have 
some  ideas  of  location  himself,  to  get  full  and  complete  notes 
of  everything  in  sight,  keep  his  books  and  notes  in  neat  shape, 
and  if  something  of  draftsman  himself,  all  the  better,  as  he 
can  probably  plot  his  work  on  the  map  in  better  order  than 
anyone  else. 

It  will  be  found  to  be  economy  to  provide  the  topographer 
with  three  assistants. 

The  instrumental  equipment  should  consist  of  a  hand  level, 
a  prismatic  compass,  a  seventy-five  foot  metallic  tape  line,  a  fif- 
teen foot  rod  graduated  to  feet  and  tenths,  and  a  five  foot  rod. 

The  hand  level  preferred  is  the  Binocular  Hand  Level,  man- 
ufactured and  sold  by  the  Ghirleys,  Troy,  N.  T. 

Its  adjustments  are  similar  to  those  of  a  field  glass,  and  has 
a  magnifying  power  of  about  two  and  a  half  times.  The  Locke 
level  has  very  Uttle  magnifying  power,  if  any. 

Several  years  ago  I  had  some  correspondence  with  the 
Ourleys  in  regard  to  the  introduction  of  stadia  wires  in  the  hand 
level. 

My  recollection  of  their  reply  is,  that  to  put  in  stadia  wires 
would  very  considerably  increase  the  size,  weight  and  cost, 
which  might  be  found  objectionable  in  a  hand  instrument  on 
account  of  its  limited  use. 
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Not  having  taken  up  the  matter  since^  I  do  not  know  whether 
any  improvement  has  been  made  in  this  direction  by  these  mak- 
ers or  others,  but  I  feel  that  if  it  is  at  all  practicable,  stadia 
wires  would  add  much  to  the  value  of  the  hand  level  for  many 
purposes;  if  this  can  be  done  within  reasonable  limits  as  to  cost. 

To  begin  his  work,  the  topographer  will  be  provided  with 
a  field  book  in  which  is  entered  only  the  station  numbers  and 
plus  stations,  with  their  elevations,  all  running  from  bottom  to 
top  of  page. 

The  station  numbers  should  be  entered  on  the  left-hand 
margin  of  the  left-hand  page,  and  the  elevations  on  the  centre 
line  of  the  page  running  up  and  down. 

Field  books  for  topographers  are  sold  by  most  dealers  in 
engineers  supplies,  ruled  on  all  pages  in  squares  of  about  one- 
fourth  inch  or  about  the  usual  spacing  between  lines,  and  with 
a  red  ink  line  up  and  down  the  center  of  each  page. 

The  left  hand  page  is  to  be  used  for  the  notes  taken  of 
elevations  of  the  contours,  as  well  as  all  other  elevations  noted. 

Notes  should  be  made  of  the  high-water  marks,  road  cross- 
ings, ledges  of  rock,  coal  seams,  or  anything  which  will  have 
any  bearing  in  determining  the  alignment  or  sub-grade  line  in 
projecting  the  location  upon  the  map. 

The  elevations  taken  on  the  right  of  the  line  are  entered 
in  the  book  on  the  "right  of  the  station  elevation,  and  the  dis- 
tance out  from  the  center  line  is  entered  directly  beneath  it, 
and  elevations  and  distances  on  the  left  in  the  same  manner,  al- 
ways remembering  to  enter  beneath  the  elevation  of  any  con- 
tour or  any  other  point,  the  total  distahce  from  the  center  line. 

Ordinarily,  ten  foot  contours  will  be  sufficiently  close  to 
construct  a  map  on  a  scale  of  400  feet  per  inch,  but  interme- 
diate elevations  will  frequently  be  necessary,  which  can  be  noted 
on  the  map  in  proper  position. 

At  crossings  of  streams  where  masonry  will  be  built,  it 
would  be  well  to  take  the  contours  to  five  feet  in  order  that  on 
a  larger  scale,  plans  for  the  masonry  may  be  developed,  and  the 
flare  and  length  of  wing  walls  be  laid  out  to  correspond  to  the 


—178— 

natural  surface,  aa  far  as  practicable,  without  a  wastage  or  ahort- 
age  of  masonry. 

The  topographer  should  not  be  required  to  perform  other 
duties  than  keeping  the  notes  and  using  the  prismatic  compass. 

Select  one  of  the  aesistants  who  may  have  had  some  ex- 
perience in  survey  work  to  use  the  hand  level;  an  active  man 
to  use  the  fifteen-foot  rod  and  the  forward  end  of  the  tape,  the 
rear  tapeman  to  take  the  distance  on  the  tape  and  call  it  off  to 
the  topographer. 

The  elevations  are  taken  and  the  measurements  made  as 
follows:  Supposing  that  the  elevation  at  the  station  on  center 
line  is  62.4  and  the  slopes  to  the  left  and  lower  side  are  being 
tak^i,  the  assistant  with  the  hand  level  will  stand  on  the  obi- 
ter line  with  his  hand  level  resting  on  his  five-foot  rod,  and,  as 
the  rodman  moves  out  at  right  angles  to  the  line,  will  move  him 
out  until  he  gets  a  reading  of  7.4,  which  will  locate  the  con- 
tour on  the  elevation  of  60.  The  measurement  is  noted  at  the 
same  instant  by  the  rear  tapeman.  The  levelman  then  steps 
up  to  the  point  held  by  the  rodman,  who  is  sent  ahead  again  un- 
til the  reading  on  the  rod  is  fifteen  feet  or  the  top  of  the  rod, 
which  locates  the  contour  on  the  elevation  of  50,  measure- 
ments taken  as  before,  and  so  on  as  far  in  that  direction  as  is 
deemed  necessarv'- 

Working  next  in  the  opposite  direction,  or  to  the  right  from 
the  line,  the  levelman  will  precede  the  rod  and  tapeman.  The 
rodman  holds  his  rod  at  the  center,  and  the  elevation  th^e  be- 
ing 62.4,  the  levelman  will  move  up  the  slope  until  he  reads 
12.6  on  the  rod,  which  will  locate  the  contour  at  the  elevation 
70.  With  the  rodman  at  this  point;  the  levelman  moves  up 
the  slope  again  until  h  -^-^-^  '^  15  nn  the  rod,  which  locates 
contour  80. 

The  metallic  line  is  pref errev.  /ork  for  the  reason 

that  it  does  not  become  snarled  and  kini..  ^s  readily  as  a  steel 
tape,  as  the  work  requires  a  great  deal  of  shortenii^  and  length- 
ening and  it  is  hard  service  for  anything  but  the  most  pliable 
tape. 

Measurements  to  the  nearest  foot  are  sufficiently  accurate 
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for  the  purpose  of  locating  contours,  even  on  a  map  of  100  feet 
per  inch  instead  of  400  feet,  five-tenths  of  a  foot  would  be  lost 
sight  of,  or  in  cross-sections  plotted  from  the  notes,  parts  of 
feet  would  not  materially  affect  the  result. 

As  to  the  width  of  the  strip  or  belt  of  topography  taken 
on  either  side  of  the  center  line  in  this  manner,  the  topogra- 
pher must  judge  from  the  surroundings  and  the  instructions 
of  his  chief.  It  will  assist  the  topographer  in  this  respect  to 
have  a  profile  of  the  line  with  the  sub-grade  line  located  ap- 
proximately. 

The  five-foot  rod  specified  has  no  other  use  than  to  steady 
the  hand  level  and  to  fix  the  H.  I.  at  five  feet  from  the  surface. 

After  a  day  or  so  in  practice,  the  five-foot  rod  may  be 
dispensed  with,  thus  freeing  one  of  the  hands  of  the  levelman, 
and  he  will  find  that  he  will  be  able  to  steady  the  level  without 
the  use  of  the  rod. 

So  far  as  the  fixed  height  of  five  feet  is  concerned,  the 
line  of  vision  of  the  man  of  average  height  is  so  near  five  feet 
than  an  allowance,  if  necessary,  can  easily  be  made  for  it  in  the 
readings. 

The  topographer,  after  having  crossed-sectioned,  will  re- 
turn and  fill  in  the  topography  by  the  location  of  streams,  roads, 
bridges,  buildings,  property  lines  with  the  owners'  names,  so 
far  as  he  may  be  able  to  get  them.  The  measurements  will 
be  made  with  reference  to  the  <3enter  line,  as  usual,  and  the  notes 
entered  on  the  right  hand  page  of  the  field  book. 

The  work  on  this  page  should  be  sketched  in  as  near  its 
proper  shape  as  possible  in  order  to  verify  the  notes,  if  any  of 
them  should  become  defaced  or  ill^ble. 

The  topographer  will  in  this  part  of  his  duties  find  the 
prismatic  compass  of  great  use  in  quickly  and  with  sufficient  ac- 
curacy, giving  the  angles  of  crosmngs  of  roads,  streams,  prop- 
erty lines,  and  for  triangulating  to  inaccessible  objects. 

This  is  an  instrument  which  might  be  in  every  engineer's 
outfit  to  his  advantage.  It  is  an  excellent  instrument  for  topo- 
graphical work  and  with  a  d^ree  of  accuracy  sufficient  for 
many  purposes  in  general  practice. 
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The  magnetic  needle  in  the  priematic  compase  is  attached 
to  a  circular  card,  all  being  pivoted  on  the  center  as  the  ordin- 
ary compafis  needle.  The  card  is  graduated  cm  the  outer  edge 
from  0  to  360^ 

The  observation  is  taken  through  two  slotted  sights,  one 
of  which,  the  eye  end,  has  a  reflector  attached  which  shows  the 
figures  on  the  graduated  card  on  the  line  of  sights  at  the  same 
time  the  observation  ia  made  and  the  needle  settled. 

It  will,  as  in  the  case  of  the  hand  level,  require  some  prac- 
tice to  steady  the  compass  in  the  hand  in  order  to  settle  the  needle 
sufficiently  to  read  to  the  nearest  degree. 

The  reading  should  be  noted  in  the  field  book  in  the  sketch 
in  the  proper  position,  as  read  from  the  instrument,  as  15^,  130% 
248°  or  270^ 

These  can  be  reduced  to  the  usual  expressions  in  magnetic 
courses  at  the  office,  if  necessary,  but  it  is  not  necessary  for  the 
purpose  of  plotting,  as  will  be  seen  further  along. 

It  will  be  understood  and  computed  mentally  that  the 
reading  16'  is  the  same  as  N.  15'  K,  130'  is  S.,  50'  E.,  248'  is 
S.,  68"  W,  etc. 

In  addition  to  the  instrumental  work  so  far  described,  the 
topographer  should  take  full  notes  of  the  material  to  be  exca- 
vated, 80  far  as  can  be  determined  from  the  exposures;  charac- 
ter of  the  tock,  if  any,  and  particularly  if  in  the  vicinity  of  the 
probable  sub-grade  line. 

With  the  property  lines  heretofore  mentioned,  the  topog- 
rapher will  note  the  land  ownere'  names  and  P.  O.  addresses. 
He  should  be  careful  to  ascertain  the  name  of  the  owner  in  fee. 
John  Smith  may  be  the  head  of  the  family,  yet  Mary  Smith, 
his  wife,  may  be  the  owner  in  fee  of  the  land  and  she  is  the  party 
who  will  have  to  sign  all  contracts  as  principal. 

Also  as  to  life  estates,  minor  heirs,  leaseholds,  etc.,  all  of 
which  will  have  to  be  reported  through  the  engineer's  office 
to  the  Eight  of  Way  Department. 

The  notes  taken  by  the  topographer's  party  may  now  be 
considered  as  ha\4ng  passed  to  the  hands  of  the  draftsman  at 
the  office. 
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The  tranfiit  line  is  plotted  to  a  scale  of  400  feet  to  the 
inch,  with  the  station  numbers  entered  at  the  angles  and  at  all 
numbers  ending  with  0.  Then  plot  the  contours,  laying  the 
scale  across  the  line,  and  dotting  the  distances  off  as  read  from 
the  notes,  which,  being  cumulative  from  the  center,  will  not 
necessitate  the  shifting  of  the  scale  to  every  contour  line.  Con- 
nect the  contour  points  of  the  same  elevation  by  lines  as  the 
plotting  proceeds. 

Figure  the  elevation  of  every  fifth  contour  in  place  and 
this  line  should,  in  inking,  be  ruled  heavier  than  the  others,  in 
order  that  the  eye  may  readily  follow  a  given  contour  line 
without  confusing  it  with  others. 

Having  plotted  in  the  contours,  the  next  step  is  to  plot  the 
notes  from  the  right  hand  page  of  the  field  book. 

Plotting  the  notes  from  the  prismatic  compass  is  very  sim- 
ple. 

Use  a  13  or  14-inch,  transparent  or  cardboard  protractor, 
full  circle,  graduated  from  0  to  360**,  which  corresponds  to  the 
graduation  on  the  prismatic  compass. 

Lay  off  from  a  N.  and  S.  line  with  the  zero  point  of  the 
protractor  to  the  K.,  the  reading  as  taken  from  the  prismatic 
compass,  and  proceed  in  this  way,  always  laying  off  the  bear- 
ings or  readings  from  the  iN*.  and  S.  line. 

Points  which  have  been  located  by  triangulation  in  the 
field  will,  in  this  way,  get  their  correct  position  on  the  map. 

All  other  measurements  having  been  transferred  to  the 
map  and  the  same  completed  by  inking  in  the  lines  and  figures, 
the  work  may  be  put  into  the  hands  of  the  Locating  Engineer 
for  the  projection  thereon  of  the  location. 

Having  at  hand  a  profile  of  the  preliminiuy  line,  and  hav- 
ing also  approximated  the  sub-grade  line  thereon,  he  will  pro- 
ceed to  fit  a  location  upon  the  map,  using  to  determine  the  cur- 
vature best  fitting  the  contours  a  curve  protractor,  which  need 
be  nothing  more  than  a  series  of  curves  of  different  radii  plotted 
on  transparent  paper  on  the  same  scale  as  that  of  the  map. 

The  location  of  the  curves  being  determined,  they  may 
then  be  joined  by  tangents  and  the  angles  of  the  curves  noted 
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on  the  ou^.  These  angles  mar  be  vorked  out  iiccuiatoJyv  aa- 
aumiiig  that  the  angles  of  the  pteKminaiy  were  measmed  dooalr , 
aa  flome  of  the  located  tangents  will  VkeLj  lie  cm  car  paimQel  t» 
the  lines  of  the  jveluninaiT  sarreT,  winch  will  aAnd  a  dbaek 
in  the  angles  included  in  the  cmrea. 

He  will  now  be  able  to  make  up  a  new  ptofile  of  the  line 
bj  plotting  the  elevations  of  the  stations  as  thef  appear,  eitibar 
on  a  contour  line  or  between  than,  estimating  their  deratioa 
from  the  distance  by  scale  to  the  nearest  contour  Hne. 

The  process  of  projecting  such  a  location  or  mating  a  "^^pa- 
per  location,"  as  it  is  generally  called,  is  a  ta^  in  which  the 
engineer  should  supplement  his  map  wwk  with  a  knowledge 
of  the  territory  through  which  the  line  is  to  be  built,  whidi  he 
will  not  be  able  to  acquire  fnmi  others  so  well  as  £rom  a  pei^ 
8onal  examination. 

The  engines  who  undertakes  to  make  paper  location  from 
the  most  carefully  prepared  topographical  maps  without  any 
personal  knowledge  of  the  route  will  not  make  as  good  a  lo- 
cation as  the  engineer  who  familiarizes  himself  with  the  line  or 
route,  and  has  the  difficult  points  fixed  in  his  mind  when  he  be- 
gins the  paper  location. 

One  of  the  great  advantages  of  topographical  maps  and 
the  paper  location  is  that  estimates  of  quantities  can  be  mado 
up  from  the  new  profile  and  croes-^ections,  without  any  further 
field  work. 

Contracts  can  be  made  for  the  construction  of  the  line  from 
the  paper  location  profile,  and  is  frequently  so  done. 

Estimates  made  in  this  way  on  two  or  more  routes  with* 
out  the  expense  of  running  in  the  location  line  will  determine 
the  least  expensive  of  the  number. 

The  fact  that  many  of  our  railways,  apparently  with  fair 
ali^ment  and  grades,  have  not  been  located  in  the  manner 
herein  described,  does  not  prove  that  better  results  could  not 
have  been  secured  by  this  method.  The  objection  raised  against 
this  method  by  some  is  that  it  is  expensive.  This  objection  has 
no  foundation,  in  fact,  if  the  engineering  is  properly  conducted. 

For  the  reasons  set  forth,  it  is  really  the  least  expensive 
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irp  to  the  poiiit  of  nmning  in  the  finid  location;  a[nd'  with'  re^ 
salts  to  be  appreciated  further  on,  the  topographical  work*  vfiH 
be  found  to  hare  been  worth  manj  timee  its  coM. 

DISCUSSION. 

Chairman  Paul :  I  noticed  in  particular  the  order  in  which 
this  survey  was  made.  I  see,  of  course,  it  must  vary  somewhat 
according  to  circumstances.  I  have  thought  it  advantageous 
for  the  topographer  to  keep  right  along  with  the  party^  and 
in  that  case  he  of  ten  has  the  beioefit  of  the  notes  of  the  leveler 
and  transitman.  Simply  have  the  station \niarks  and  recOTd,  a 
statement  of  elevation  and  depression  in  terms  of  the 
center  line  only,  and  afterwards  reduce  it  to  contours.  The 
advantage  of  this  mediod  is  that  you  can  survey  during  the 
day  and  plat  it  at  night 

Mr.  Hanlon:  As  I  mentioned  in  my  paper,  the  matter  of 
following  the  leveling  party  with  the  topographer^s  party  de- 
pends on  the  length  of  the  line.  In  a  survey  of  some  length 
the  topographer's  party,  if  the  country  is  broken,  will  not  be 
able  to  keep  up  with  the  advance  party.  Of  course,  the  notes 
of  the  leveler  must  be  brought  back  to  the  topographer. 

Mr.  Brown:  The  hand  level  Mr.  Hanlon  has  here  is  a  good 
one,  and  the  ri^ht  idea  of  a  hand  level.  But  those  of  us  who 
have  an  old-fashioned  Locke  level  can  get  pretty  near  as  good 
results.  By  taking  a  Locke  level  and  closing  up  the  far  end 
of  it  with  a  piece  of  pasteboard  so  you  can  not  look  straight 
through,  hold  it  to  the  eye  and  keep  both  eyes  open,  with  one 
eye  you  will  see  the  bubble  and  with  the  other  the  ground  be- 
yond, and  by  optical  delusion  you  will  see  the  bubble  running 
up  and  down  the  hillside.  I  find  that  every  one  who  has  tried 
it  can  work  two  or  three  times  faster  than  with  the  ordinary 
'hand  level.  To  those  who  have  never  tried  it,  it  might  be 
interesting  to  try  it.  It  will  require  a  little  practice  to  see  with 
both  eyes,  but  in  a  half  hour  one  ought  to  be  able  to  do  it  with- 
out anv  trouble. 

Mr.  Hanlo^:  What  Mr.  Brown  says  is  correct,  only  there 
is  one  feature  of  the   binocular  level   which  is  an  advantage. 
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That  is,  the  magnifying  pow^  relievee  the  eyee  much  in  reading 
figures  on  a  rod.  If  you  undertake  to  read  the  gradations  on 
the  rod  at  a  distance  of  150  feet  or  more,  it  is  a  strain  on  the  eyes. 

Chairman  Paul:  That  is  the  disadvantage  of  the  ordinary 
Locke  level — it  has  no  magnifying  power.  Another  question 
comes  up  in  this  connection  in  regard  to  making  preliminary 
surveys  which,  under  the  slight  amount  of  railroad  construc- 
tion in  the  last  few  years,  is  likely  to  become  a  lost  art  A 
good  many  engineers  are  beginning  to  make  the  survey  esBcnr 
tially  and  almost  altogether  topographical,  approximating  the 
line  as  near  as  may  be,  and  in  that  way  the  stadia  is  coming 
into  use.  Perhaps  some  of  the  members  have  bad  ezperienoe 
in  running  preliminary  lines  in  that  way. 

Mr.  Sherman:  I  was  very  much  interested  in  llir.  Han- 
Ion's  paper.  There  is  one  point  there  that  I  did  not  quite  un- 
derstand. He  said  the  topographer  should  take  cross-eecticA 
or  elevation  notes,  then  come  back  and  get  the  topography. 
Would  you  recommend  that  procedure? 

Mr.  Hanlon:  No,  eir;  not  to  go  very  far  ahead,  probably 
a  half  a  dozen  stations — whatever  is  convenient — but  to  keep 
altogether. 
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REPORT  OF  COMMlTTEe  ON  HIGHWAY  CONSTRUC- 
TION AND  iAINTENANCE. 

J.  B.  WEDDELL,  CltAIRMAN,  MANSFIELD. 

Mr.  President: — 

The  improvement  of  highways  within  the  hurt  year,  like 
everTthing  else^  lias  been  influenced  by  tbe  hard  times.  In  the 
countiy^  farmeis  have  been  compelled  to  forego  nearly  every- 
thing calling  for  the  outlay  of  money.  The  low  price  of  farm 
products  has  discouraged  those  who  are  fortunate  enough  to 
be  clear  of  debt,  and  distressed  those  who  are  not  Many  farms, 
during  the  kst  year,  have  been  sold  by  the  sheriff  at  a  loss 
of  sixty  to  eighty  per  cent  from  their  cost  twenty  years  ago. 

As  a  rule  the  general  taxes  are  higher  than  last  ye&r.  In 
many  towns  street  improvements  have  been  deferred  until  the 
next  season,  hoping  for  easier  times  and  the  employment  of 
labor,  now  idle,  to  relieve  the  strain  upon  the  many  who,  hav- 
ing the  means  to  supply  actual  needs,  have  nothing  more. 

It  is  now,  in  such  times  as  these,  that  the  engineer  has 
a  chance  to  develop  his  resources. 

If  he  is  "up-to-date"  in  best  practice,  he  will  carefully  con- 
sider each  step  taken  in  the  preUminary  preparation  of  his  work, 
that  every  dollar  may  be  saved,  consistent  with  a  substantial 
improvement 

While  we  have  in  our  midst  suffering  and  distress,  yet  the 
present  strait  has  a  wholesome  side  when  it  taxes  the  mental 
resources  to  evolve  solutions  for  the  needs  of  the  hour. 

But  if  the  engineer  is  a  "back  mmiber'^  and  continues  to 
build  up  his  work — as  the  bird  does  her  nest — each  like  the  first, 
which  was  also  copied  from  another — uses  the  same  heavy 
foundation  for  light  as  for  heavy  traffic — ^fails  to  study  the  in- 
fluences governing  t^e  life  of  his  work  and  disregards  the  ex- 
perience <xf  otheis  who  may  differ  from  his  view,  how  can  he 
be  a  blessing  to  the  taxpayer  in  such  times  as  these? 

Kote  the  changes  today,  from  ten  or  even  five  years  ago, 
in  the  building  of  asphalt  work.     Formerly  it  was  believed  that 
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nothing  lees  than  aa.  eight-inch  concrete  base  and  two  and  a 
}utlf  to  three  inches  of  asphalt  w^nld  do  for  any  kind  of  work. 
Later  it  was  found  that  a  six-inch  concrete  bed  would  fOl  nearly 
all  conditions — and  today  it  has  been  proven  that  for  residential 
or  light  traffic  streets,  a  f  our^inch  concrete  base  witb  two  inches 
of  asphalt,  or  a  three-inch  base  with  two  and  a  half  inches  of 
asphalt,  is  quite  sufficient 

The  improvement  of  country  highways  with  inking  has 
usually  contained  an  unwarranted  cost  for  grading.  Much 
heavy  earthwork  has  been  done,  of  which  the  only  thing  that 
can  be  said  in  its  favor  is  that  it  looks  well. 

When  we  consider  that  a  good  team  of  horses,  cm  a  good 
surface,  will  easily  move  a  load  of  two  tons  up  a  seven  per  cent 
grade,  and  that  the  ordinary  load  hauled  upon  our  country  roads 
seldom  exceeds  one  and  one-half  tons,  it  d6es  seem  that  so  far 
as  grading  is  required  that  it  may  only,  in  many  cases,  consist 
of  simply  leveling  off  the  road  bed  with  the  cutting  'of  side 
ditches  large  and  deep  enough  to  ensure  thorough  drainage. 

Many  miles  of  pike  could  have  been  built  to  what  has  been 
already,  with  the  money  used  on  grades  that  would  be  a  ^credit 
to  many  city  streets. 

I  believe  that  members  of  the  profession,  with  study  and 
judgment,  caja  lift  the  profession  to  an  enforced  public  recog- 
nition by  becoming  acquainted  with  the  best  practice  of  the 
day  everywhere  and  developing  a  work  sound  in  quality  and 
fair  in  price. 
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ROAD  fiUIUMNG  tN  CUYA«0GA  COUNTY. 

JAY  F.  BBOWN,  CLEVELAND. 

The  general  moyemeni  ior  good  roads,  which  -was  i^ecially 
notieeable  in  1890  and  18d2  in  nearly  all  the  states  of  the 
Union,  came  up  in  this  county,  and  a  general  meeting  of  oiti- 
zene  was  called  to  consider  the  subject  and  deyise  ways  and 
means  for  securing  good  roads  for  this  section.  At  that  meet- 
ing a  draft  of  a  bill  was  made  which  later  was  introduced  m 
the  General  Assembly  and,  after  some  modifications,  was  passed 
March  31,  1892,  and  became  a  special  road  law  for  this  county. 
The  text  of  the  bill  may  be  found  in  the  Ohio  Session  Laws, 
Vol.  89,  page  199,  and  provides  that  a  tax,  five-tenths  of  a 
mill,  be  levied  on  each  dollar  valuation  in  the  county  and  an 
additional  tax  of  cme  mill  on  each  dollar  of  valuation  in  terri- 
tory outside  of  the  CSty  of  Cleveland. 

This  enactment  placed  at  the  disposal  of  the  county  com- 
misaioners  about  $90,000  yearly  for  the  purpose  noted  in  the 
Special  Boad  Law  above  noted. 

How  to  expend  this  sum  to  the  best  advantage  to  the  county 
became  the  immediate  duty  of  the  county  commissioners  and 
the  writer  was  chosen  as  engineer  to  build  three  roads  in  the 
year  1893;  that  is,  to  make  the  plans  and  specifications  and  con- 
duct the  work.  In  order  to  more  fully  underst«md  the  nature 
of  this  vforky  a  short  description  of  the  soil  and  topography  of 
Cuyahoga  county  is  necessary. 

The  part  of  the  county  next  to  Lake  Erie  is  mostly  an  al- 
luvial plain,  with  a  deep,  sandy  soil,  underlaid  with  quicksand 
and  at  a  greater  depth,  blue  clay.  Back  of  this  plain,  souther- 
ly, a  distance  of  from  one  to  three  miles,  is  a  ridge  of  elcva- 
tkMis  generally  from  100  to  300  feet  above  Lake  Erie.  The 
soil  of  this  part  is  heavy  clay,  int6r^per9ed  with  boulders,  large 
and  small,  from  the  glacial  drift;  the  sub-soil  of  this  section 
is  sometimes  hard  pan,  sometimes  the  black  shale  common  to 
&e  Cleveland  district,  and  sometimes  is  blue  clay.  To  devise 
plans  and  specifications  for  road  building  under  these  varying 
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conditions  is  somewhat  difficult,  and  i^uires  skill  and  experi- 
ence  on  the  part  of  the  engineer  to  avoid  failure. 

After  many  years  of  experience  and  observation  during 
the  construction  of  public  and  private  works,  I  have  come  to 
the  conclusion  that  the  first  requisite  for  the  improvement  of 
a  road  or  street  is  the  thorough  and  complete  drainage  of  the 
sub-soil  of  the  roadbed  to  a  sufficient  depth  to  insure  a  soUd 
roadway  and  preclude  the  possibility  of  its  settlement  after  the 
construction  is  completed;  such  settlements  break  the  bond  and 
destroy  the  usefulness  of  any  pavement  or  Macadam  road.  This 
principle  applies  to  city  streets  as  well  as  to  country  roads,  and 
the  lack  of  drainage  has,  in  my  estimation,  been  a  potent  fae* 

of  work  in  constructing  roadways  and  pavements.  The  ques- 
tions which  relate  to  the  construction  of  public  works  have  long 
been  a  subject  of  controversy,  but  now  that  certain  facts  have 
been  brought  out  and  ideas  verified  by  actual  experience  on 
the  ground,  it  is  well  to  accept  a  few  principles  of  road  build- 
ing as  settled,  and  as  the  purpose  of  this  article  is  to  detail  the 
actual  work  in  this  county  and  to  gather  from  the  results  ob- 
tained an  idea  of  the  future  course  to  be  pursued  in  this  class 
of  work,  I  may  be  allowed  to  go  into  the  details  of  ccmstruction 
more  fully.  In  order  to  have  a  clear  understanding  of  the 
manner  of  constructing  these  roads,  I  submit  the  following 
plan,  which  was  adopted  in  building  the  road  known  as  the 
"Wooster  Pike."  This  road  is  a  part  of  the  old  stage  route  be- 
tween Cleveland  and  Wooster,  in  Wayne  county,  and  is  reached 
by  following  out  Pearl  street  in  the  City  of  Cleveland,  dirough 
the  ullage  of  South  Brooklyn  to  the  second  toll  gate,  four  miles 
southwesterly  from  said  village,  where  the  four  miles  of  road 
built  in  1893  begins.  The  road  consists  of  a  heavy,  clay  smI 
and  sub-soil,  and  extends  through  a  flat  section  of  country,  the 
only  chance  for  drainage  being  occasionally  a  cross  ditch  or  water 
course  which  was  improved  by  lowering  and  enlarging  them 
for  use  as  outlets. 

The  folIo\%nng  is  the  form  of  cross-section  adopted  and  used 
for  this  road: 
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The  dimensions  of  this  road  are  as  follows: 
Width  of  roadway,  thirty-two  feet;  eight  feet  of  brick  and 
twenty-four  feet  of  earth  road.  The  specifications  for  build- 
ing were  carefully  worded  so  as  to  secure  good  material  and  good 
work,  and  this  piece  of  road  was  finished  in  the  fall  of  1893. 
The  road  stands  today  as  it  was  left  by  the  contractor,  and  has 
not  needed  any  repairs;  an  occasional  scraping  of  the  earth  road 
has  been  done,  but  that  is  all.  !N'o  ruts  appear  in  the  spring, 
and  within  two  days  after  the  frost  is  out  of  the  ground  the  road 
is  diy  and  smooth. 

The  primary  idea  of  the  drains,  as  above  noted,  is  to 
drain  and  keep  permanently  dry  a  depth  of  solid  roadway  not 
less  than  four  feet  deep.  I  am  firmly  convinced,  after  long  ob- 
servation, that  a  drain  will  not  do  good  work  when  placed  under 
the  center  of  a  roadway.  If  asked  for  my  reasons,  I  would 
say  that  in  my  opinion  the  sub-soil  of  the  roadway  wouH  never 
be  dry  because  the  water  must  soak  under  the  roadway  be- 
fore it  can  reach  the  drain.  By  the  arrangement  of  drains 
above  noted,  the  water  cannot  enter  the  sub-soil  of  the  road- 
way from  the  fields  because  the  drains  stop  the  water  from  com- 
ing in  from  either  side.  The  heavy  rush  of  storm  water  is  cai^ 
Tied  away  by  the  large  ditches  at  the  side  of  the  roadway.  I 
am  strongly  opposed  to  the  use  of  -diallow  drains;  they  are 
worthless  for  carrying  storm  water  and  are  not  deep  chough 
to  drain  the  necessary  depth  of  roadway  for  a  solid  foundation, 
which  should  not  be  less  than  four  feet  down.  I  think  the 
arrangement  of  drains  shown  in  the  plan  ifi  the  best  that  can  be 
devised  for  country  roads,  and  these  drains,  carefully  laid,  are 
in  themselves  a  first-class  improvement  for  any  road  and  re- 
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duce  the  thickness  of  road  metal  to  be  applied  later  folly  one 
half.  That  is  to  say,  that  if  four  feet  in  depth  of  roadway  be 
thoroughly  drained  and  beoomes  solid,  the  depth  of  road  metal 
may  be  decreased  to  say  eight  inchea  in  depth,  or  p^'hapa  leas. 

During  the  same  year  I  had  charge  of  the  building  of  two 
roads,  using  for  road  metal  the  ecMnmon,  blast  furnace  cinden 
or  slag.  This  was  put  on  the  sub-grade  of  the  road,  when  pie- 
pared,  in  three  layers  qix  inches  deep,  each  broken  with  hammers, 
and  each  course  rolled  to  a  solid  mass  with  a  heavy  roller.  The  t(^ 
was  dressed  with  a  course  of  (me  inch  of  cement  gravel  and 
compactly  rolled.  The  same  system  of  drainage  was  used,  and 
the  roads  have  stood  the  immftTiHft  traffic  over  them  without  a 
break.  I  attribute  the  success  of  these  roads  to  the  thoiou^ 
system  of  drains  in  use  on  them. 

Since  they  were  built  the  county  conunissioners  have  built 
some  roads  without  the  deep  drains,  and  already  thoee  roads 
show  signs  of  breaking  up.  It  seems  a  pity  that  it  should  be 
so.  Since  building  the  roads  in  1893, 1  have  watched  the  build- 
ing of  expensive  stone  pavement  in  the  City  of  Cleveland,  with 
a  heavy  ecmcrete  foundation  without  any  drainage  of  the  sub^ 
soil  and  the  pavements  have  settled  out  of  shape,  become  rough, 
and  will  in  a  short  time  become  costly  failures;  and  all  because 
the  m^n  who  had  the  work  in  charge  could  not  be  brought  to 
realizQ  the  necessity  of  thoroughly  draining  the  sub-soil  of  the 
roadway. 

The  same  pavement  laid  on  common  sand  ballast,  on  a 
sub-grade  properlv  drained,  would  still  be  in  first-class  condi- 
tion, without  a  doubt. 
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JEFFERSON  COUNTY  TURNPIKE. 

SAM  HUSTON,  STEUBBNYUiLE. 

Jefiei^son  county  is  entirely  within  the  coal  measuies.  The 
suiiaoe  roeks  of  its  northern  townshipB  are  the  sandstones  and 
arenaceous  shales  of  the  lower  part  of  the  barren  measure 
In  the  central  and  southern  towziships  a  considerable  per  cent, 
of  the  surface  rocks  are  the  day  shales  of  tlie  upper  part  of  the 
barren  measures,  and  the  limestone  clays  of  the  upper,  produo- 
tlTe  measures,  from  the  disintegration  of  which  results  the  most 
obdurate  and  tenacious  mud  to  be  found  anywhere.  The  sandy 
material  of  the  northern  townships  does  not  produce  such  bad 
roads  as  the  clayey  material  of  the  central  and  southern  por- 
tion, and  consequently  those  who  use  the  roads  there  have  not 
felt  the  absolute  necessity  ior  improvement  as  farther  south, 
and  bave  not  yet  constructed  any  turnpikes. 

'  !Mx)re'than  thirty  years  ago  a  few  miles  of  plank  road  wer^ 
laid  in  certain  localities,  but  were  soon  abandoned.  Later  the 
proximity  of  the  national  turnpike  led  to  the  uae  of  limestone 
for  the  surface  of  about  eleven  miles  of  one-mile  assessment 
turnpikes  in  the  southwest  c(»iier  of  the  county,  but  from 
inferior  limestone  and  methods  of  construction^  these  have  been 
in  a  measure  rekid.  Tlio  first  load  imppovemejit  by  the  county 
commisffloners  was  imder  authority  of  a  q>ecial  act  of  the  legis- 
lature in  1886,  the  road  being  an  old  plank  ro>ad  grade  from 
Steubenville  to  the  county  infirmary,  two  and  one-third  miles. 
Under  an  act  passed  February  28,  1890,  seventy-eight  miles  Of 
turnpikes  wei^e  constructed  during  the  years  1890-1894,  in  the 
five  central  towziahips.  Under  the  stimulus  of  this  example, 
seven  additional  one-mile  assessment  turnpikes  were  constructed 
in  the  southern  townships,  making  in  all  about  one  hundred  and 
thirty  miles  of  free  turnpikes  in  use.  Of  these  nearly  one  hun- 
/dred  miles  have  been  under  my  overoight  as  engineer,  but  are 
fi^r  from  being  according  to  my  views  of  construction,  for  the 
reason  that  the  taxpayers  have  not  realized  the  ultimate  econ(»ny 
fit  thorough  ^work,  and  restrictic^is  as  to  cost  and  construction 
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have  been  placed  on  every  mile  of  work  done,  either  by  legis- 
lative act,  voters,  or  those  having  authority  in  the  several  cases. 
Yet  these  roads  have  satisfied  the  people  generally,  and  are  well 
worth  their  cost.  The  satisfaction  given  is  illustrated  by  compa^ 
ing  the  votes  cadt  in  1890  by  Knox  township  on  the  question  of 
construction,  when  Steubenville  would  have  paid  over  one-half 
of  the  cost  of  the  proposed  turnpikes  in  that  township;  one  hun- 
dred and  ninety-seven  voting  for  and  four  hundred  and  sixty-one 
against  the  tax,  and  last  year  the  question  of  building  a  syst^n 
in  that  township  without  help  from  Steubenville,  the  vote  for 
turnpikes  was  five  hundred  and  sixty,  and  against  turnpikes  one 
hundred  and  fiftv.     . 

The  surface  metal  used  has  been  the  coal  measure  limestones, 
in  fact  these  are  the  only  available  material  for  the  purpose,  al- 
though they  lack  hardness  to  class  them  as  the  best  grade  of 
metal.  Our  experience  has  proved  that  they  cannot  be  economic- 
ally used  of  smaller  dimensions  than  to  pass  through  a  two  and 
one-half  inch  ring,  in  fact  near  Steubenville  and  o£her  places, 
where  traffic  is  heavy,  it  is  found  best  not  to  be  too  rigid  in  re- 
quiring the  stone  to  pass  such  a  ring  for  repair.  The  amount  of 
metal  used  has  been  in  almost  every  case  insufficient  for  good 
and  durable  roads,  the  minimum  amoimt  used  being  six  inches 
deep  and  nine  feet  wide,  and  the  maximum,  with  the  exception 
of  about  six  miles  near  Steubenville,  ten  feet  wide  and  twelve 
inches  deep.  One-third  of  a  mile  built  in  1886,  on  a  road  with 
rather  heavy  travel,  with  metal  twelve  inches  deep  and  sixteen  feet 
wide,  has  had  very  little  repair,  whilst  other  roads  having  no  more 
travel  and  in  use  only  three  to  five  years  have  had  heavy  repairs. 
My  experience  has  been  that  not  less  than  twelve  inches  deep  and 
twelve  feet  wide  should  be  used,  and  from  fourteen  to  sixteen 
feet  wide  where  travel  is  heavy. 

Open  ditches  have  in  most  cases  been  depended  on  for 
drainage;  four-inch  sewer  pipes  were  used  on  the  worst  part  of 
the  road,  built  in  1886,  placed  under  the  center  of  the  metal; 
this,  with  open  ditches,  has  proved  the  most  effective  method  of 
drainage. 

The  rugged  nature  of  the  country  near  the  Ohio  river  and 
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the  general  uneven  character  of  the  surface  bring  the  question 
of  grades  very  prominently  to  the  front  in  the  construction  of 
our  roads.  The  restriction  as  to  cost  of  construction  forced  the 
conunissioners  in  a  few  roads  to  adopt  a  maxiTnuni  grade  of  twelve 
and  oneKjuarter  per  cent.  On  nearly  all  the  roads  the  maximum 
grade  adopted  was  eight  and  three-quarter  per  cent.^  and  on  a 
few  five  per  cent  Experience  proves  that  the  first  is  too  heavy  a 
grade  for  the  maintenance  of  a  permanent  and  satisfactory  turn- 
pile.  The  second  about  the  best  that  can  be  secured  in  the  hilly 
parts  of  the  state,  without  the  expenditure  of  more  nK>ney  than 
is  practicable  to  obtain  by  direct  taxation.  The  five  per  cent, 
maximum  is  very  deeirable  where  it  can  be  secured. 

The  cost  of  construction  of  our  roads  has  varied  from  $2,120 
to  over  $8,000  per  mile,  including  cost  of  grading.  This  large 
variation  is  due  to  three  causes:  Seduction  in  cost  of  material 
and  labor,  amount  of  grading  required  and  accessibility  of  lime- 
stone. The  latter  especially  will  be  shown  by  stating  that  repairs 
in  1896  were  contracted  for  at  from  ninetv-five  cents  to  one 
dollar  and  seventy-eight  cents  per  cubic  yard.  The.  highest  price 
paid  on  construction  for  limestone  in  finished  road  was  two  dol- 
lars and  sixty  cents,  and  the  lowest  eighty  cents  per  cubic  yard. 

Not  to  lengthen  this  paper  too  greatly  I  will  say  that  my 
experience  has  led  me  to  the  following  conclusions  as  to  the  proper 
construction  of  turnpikes  in  our  county.  A  maximum  grade  of 
eight  and  three-quarter  per  cent.  Grading  completed  at  least 
one  year  previous  to  placing  of  metal  thereon.  Drainage  secured 
by  large  open  drains  at  each  side  of  road,  and  use  of  tile  in  boggy 
or  springy  ground.  Metal  to  be  not  less  than  twelve  inches  deep, 
nor  less  than  twelve  feet  wide  and  up  to  sixteen  feet  in  proportion 
to  travel  and  weight  of  loads.  Where  practicable  an  eight  or  ten- 
foot  clay  summer  road  at  one  side  of  the  metal  and  two  or  three 

feet  of  clay  wing  at  the  other  side.  Use  of  limestone  br6ken  by 
hand  to  pass  a  three-inch  ring  for  bottom  six  inches,  and  two  and 
a  half  inch  ring  for  top  six  inches  of  metal.  Thorough  compac- 
tion of  the  material  by  repeated  covering  of  the  surface  of  each 
layer  by  a  roller  of  from  one  to  two  tons  for  each  foot  of  its  tread. 
A  crown  to  the  finished  road  of  six  inches  in  a  road  twenty  to 
twentv-four  feet  wide. 
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DISCUSSION. 

In  answer  to  a  question  Mr.  Huston  said:  The  lowest  pfice 
we  have  lately  paid  for  excavation  for  solid  rock  is  nineteen  and* 
a  half  cents — from  that  to  fifty.  I  will  say  in  regard  to  th^' 
nineteen  and  a  half  cents,  it  was  only  for  a  short  road.  An  old 
fanner  thought  the  contractors  were  making  money  pretty  fast 
and  thought  he  would  take  a  hand.  He  took  a  hand,  but  no 
more  contracts  for  him  since. 

Chairman  Paul:     Is  the  limestone  hauled  far? 

Mr.  Huston:  It  is  hauled  from  immediately  at  the  side  of 
t]ic  road  to  as  much  as  three  miles. 

Chairman  Paul:  Why  do  you  specify  that  the  limestone 
shall  be  broken  by  hand? 

Mr.  Huston:  That,  I  suppose,  will  bring  on  a  long  dis- 
cussion. I  will  just  state  that  my  experience  has  taught  me, 
from  watching  a  hundred  miles  of  road,  that  cubioal  blocks 
broken  by  hand  keep  in  better  repair  and  make  a  more  solid  road- 
bed than  the  flat  pieces  from  a  crusher. 

A  Member:     WTiat  kind  of  a  crusher  have  you  used? 

Mr.  Huston:  I  have  used  several.  I  find  there  is  no  dif- 
ference. 

Mr.  Grilpatrick:  We  find  trouble  in  keeping  the  roadbeds 
smooth.  The  commissioners  do  not  keep  them  in  repair.  We 
have  also  tried  to  have  the  wide  tire  adopted  in  our  county,  but 
have  found  it  almost  impossible  to  get  anything  used  but  the 
narrow  tire.  , 

Mr.  McKay:  Does  your  limestone  run  naturally  in  quite 
thin  layers? 

Mr.  Huston:     Some  of  it  does. 

Mr.  McKay:     Two  or  three  inches  thick? 

Mr.  Huston:  No;  we  have  little  of  that  kind.  We  have  a 
few  strata  of  limestone  in  the  south  end  of  the  coimty  which 
takes  that  characteristic,  but  it  is  generally  bulky,  from  two 
to  three  feet  thick. 

Mr.  McKay:  Do  you  suppose  if  it  was  crushed  good  and 
fine  it  would  do  away  with  the  flat  rock  and  rocking  in  the 
roadbed? 
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Mr.  Huston:  If  you  do  that  it  grinds  up  and  makes  mud 
out  of  it. 

Mr.  McKay:  We  have  limestone  that  is  so  haard,  we  cruA 
it  fine  and  it  takes  two  or  .three  years  to  wear  down  to  make  a 
smooth  roadway.    They  wear  smooth  and  rounding. 

Mr.  Kinnear:  I  would  like  to  ask  if,  after  the  contractor 
made  the  rock  excavation  at  nineteen  and  a  half  cents,  he  is 
anxious  for  another? 

Mr.  Huston:     Not  much. 

A  Member:  I  would  like  to  ask  why  you  do  not  take  into 
account  the  sandstone  or  bedstone  you  speak  of? 

Mr.  Huston:  Just  from  the  experience  I  have  had  in 
eleven  years.  It  is  of  very  little  account,  has  no  cementing 
quality,  is  too  soft  and  will  not  bear  the  travel.  It  does  not  bind 
on  narrow  roads  while  it  cuts,  the  gutter  right  along.  That  is  the 
trouble  with  the  narrow  roads.  I  use  my  utmost  endeavor  to  see 
that  no  nine-foot  road  shall  be  built.  The  wheel  follows  the 
exact  line  all  the  time  and  is  very  detrimental  to  the  road;  while 
if  we  have  a  twelve-foot  roadway  it  allows  a  change  and  keeps  it 
in  better  condition.  With  a  alxteen-foot  road  we  have  had  very- 
little  repair  put  on  and  the  first  road  we  tried  that  way  has  been 
used  eleven  summers. 

Mr.  McKay:  I  want  to  ask  for  your  opinion.  Do  you  not 
believe  it  would  pay  to  pay  more  attention  to  such  roads  as  have 
been  described,  the  first  year  they  are  built — ^if  you  put  a  man  on 
to  take  care  of  it  properly  until  it  becomes  solid,  especially  where 
vou  do  not  use  a  steam  roller? 

Mr.  Strawn:  I  think  the  American  republic  might  learn  a 
great  deal  from  study  of  the  practice  in  some  European  coun- 
tries. The  English  practice  in  building  macadam  roads  is  for 
the  first  year  to  place  one  man  to  each  mile  of  road,  and  he  has  the 
care  of  that  mile  and  nothing  else;  he  has  little  piles  of  limestone 
to  go  to,  to  keep  the  road  in  perfect  shape.  The  second  year  he 
is  given  two  miles  and  is  continued  for  some  time  on  two  miles, 
which  he  has  under  his  care  and  he  does  nothing  else.  It  is  an  in- 
teresting fact  that  the  roads  in  England  and  some  in  France, 
which  have  been  cared  for  in  that  way,  have  shown  a  nice  even 
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surface  for  a  long  series  of  years.  In  regard  to  narrow  roads,  it 
depends  much  on  what  they  are  made  of.  There  are  narrow 
roads  in  existence  now,  old  Eoman  roads,  in  splendid  repair,  but 
they  were  not  built  as  we  build  our  roads  in  Ohio.  They  are 
built  of  stone  fitted  like  cameos. 

A  Member:     The  question  of  expense  did  not  come  in  at  aU. 
Mr.  Strawn:     I  did  not  make  the  estimates. 
Mr.  Cronley :     I  disagree  a  little  with  the  statements  made. 
I  do  not  think  the  people  of  the  United  States  need  to  copy  after 
any  nation  on  earth.    Take  the  county  of  Union,  in  the  State  of 
New  Jersey,  they  have  the  best  public  roads  of  any  place  on 
earth.    I  believe  some  American  roads,  built  with  American  skill 
and  workmanship,  are  superior  to  any  other  roads  in  the  world. 
The  great  trouble  is  they  are  afraid  of  spending  money.    It  is 
not  because  we  do  not  know  how  to  construct  roads,  but  the  law 
does  not  give  the  means  whereby  we  can  construct  them.    We 
have  three  county  commissioners  to  deal  with,  a  detriment  and  in 
some  instances  almost  a  nuisance  to  society — it  can  go  in  print  for 
all  I  care.    I  have  had  some  experience  with  conmiissioners  and 
I  know  what  a  drawback  they  are.    I  am  in  favor  of  laws  that 
shall  specify  what  an  engineer  shall  do  and  then  let  the  com- 
missioners keep  their  hands  off.    I  am  willing  to  attend  to  my 
duties  if  they  will  attend  to  theirs,  and  until  something  of  that 
kind  is  done  we  will  never  have  good  roads.    I  do  not  believe  in 
building  anythinir  else  than  15-foot  roads,  and  20  foot  is  better. 
In  our  roads  the  10-foot  is  rutty  all  the  time  and  it  costs  more  to 
repair  them.    Now,  if  we  conetructed  two  or  three  miles  in  one 
year,  instead  of  a  half  or  a  quarter  mile  here  and  there,  and  a  few 
rods  somewhere  else,  we  would  have  better  roads.    The  county 
commissioners  make  the  levy  each  fall  for  road  purposes  and 
each  township  has  a  certain  amount  of  money  for  roads.    They 
decide  to  put  in  20  rods  here,  80  rods  there  and  100  rods  some- 
where else.    There  is  always  political  influence;  the  man  who  has 
the  biggest  pile  gets  a  piece  of  pike  before  his  door.    We  have 
been  doing  that  for  26  years  in  our  county.     There  is  no  en- 
gineer's grade  established,  the  supervisor  and  citizens  volunteer 
to  go  out  and  make  their  own  grade  and  the  commissioners  order 
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the  pike  put  on  there.  This  eavee  the  espense  of  grading  the 
road,  and  Allen  county  is  one  of  the  few  counties  which  does  not 
owe  a  dollar. 

Mr.  Strawn:  I  have  been  wondering  whether  it  would 
not  be  a  capital  idea  for  the  engineers  of  Allen  county  to  com- 
mence to  do  missionary  work.  Bather  than  have  the  pikes 
without  grades,  why  not  donate  their  time  and  get  good  roads 
started?  We  must  remember  that  we  cannot  ignore  the  county 
commissioner;  he  goes  into  office  expecting  that  people  give  him 
credit  for  knowing  how  to  manage  millions  of  dollars,  where  he 
hasnot  beenable  to  manage  his  private  accounts.  But  by  showing 
what  effect  a  good  grade  and  construction  and  proper  mainten- 
ance means,  you  might  set  an  example  which  the  county  com- 
missioners would  not  dare  to  ignore.  There  have  been  such 
things  done. 

In  regard  to  the  United  States  having  the  best  roads  in  the 
world,  I  have  not  been  all  over  and  I  cannot  speak;  but  I  think  it 
is  wise  to  see  what  is  done  by  all  coimtries  as  to  economy  and 
durability  and  try  to  select  the  best  Our  road  system  is  con- 
spicuous as  being  the  worst  in  the  whole  world.  That  is  the  ver^ 
diet  of  intelligent  travellers.  The  United  States  can  turn  out  the 
largest  per  cent,  of  bad  and  indifferent  roads.  There  are  many 
reasons  for  this.  We  can  only  obtain  better  roads  by  adopting 
some  system  for  getting  better  foundations,  and  this  must  come 
through  the  engineer.  If  the  commissioners  will  not  employ  the 
engineer,  only  to  measure  up  and  see  what  is  done,  the  engineer 
must  set  the  example. 

Mr.  Gtilpatrick:  I  wish  to  ask  how  Mr.  Huston  proceeds  to 
smooth  the  surface  when  it  becomes  rutty?    With  the  grader? 

Mr.  Huston:  No,  sir;  that  is  a  mistake.  When  one  of  our 
narrow  roads  becomes  rutted  it,  of  course,  raises  a  little  at  the 
side.  I  find  the  beet  way  is  to  put  new  material  there  instead  of 
scraping  it  down. 

Mr.  Gilpatrick:  After  you  put  on  new  material,  do  you 
run  over  that  with  the  roller? 

Mr.  Huston :     Not  where  we  only  put  on  a  light  repair. 

15 
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Mr.  Gilpatrick:  Do  you  not  think  it  would  be  an  advan- 
tage? 

Mr.  Huston:  Yes,  sir;  I  wish  we  could  use  it  It  would 
certainly  be  a  great  advantage  to  use  a  roller,  but  we  have  never 
been  able  to  use  that  in  our  county. 

Mr.  McKay:  In  our  county  the  commissionerB,  for  the 
past  two  or  three  years,  have  been  trying  to  build  a  piece  of  road 
in  every  township  on  some  good  principle,  so  the  people  could  see 
what  it  is  and  find  what  a  good  thing  it  is,  and  this  makes  a  de- 
mand for  more  of  that  kind  of  work.  In  several  townships  in  our 
county  we  have  built  from  a  quarter  to  a  third  of  a  mile,  taking 
the  worst  piece  of  road  we  could  find,  shaping  it  up  and  putting 
it  in  good  condition  either  with  broken  stone  or  gravel.  .    . 

Chairman  Paul:  There  is  one  poinit  made  in  Mr.  Huston's 
paper  and  that  is  as  to  the  relative  cost  of  hand-broken  stone  and 
machine-broken  stone.    I  would  like  to  inquire  that  of  him- 

Mr.  Huston :  That  is  a  little  hard  to  get  at.  My  experience 
has  been  that  there  is  very  little  difference.  I  have  constructed 
roads  under  both  specifications  and  the  variation  in  price  in  the 
different  localities  and  different  years  makes  it  hard  to  get  at  die 
difference,  but  it  is  very  little.  The  items  of  transportation  and 
quarrying  make  the  greatest  cost 

Chairman  Paul:  I  will  ask  another  question  in  regard  to 
the  hardness  of  the  limestone.  I  know  in  certain  parts  of  the 
state  the  limestone,  when  being  quarried  and  broken,  is  too 
soft  for  road  purposes,  but  on  being  exposed  to  the  weather  it ' 
becomes  covered  with  a  hard  skin,  or  surface,  so  that  it  is  sufficient 
for  the  purpose. 

Mr.  Huston:  If  Mr.  Paul  will  go  out  to  some  of  the  quar- 
ries, they  will  give  him  a  pointer  as  to  the  haivdness  and  diffi- 
culty of  breaking  a  good  deal  of  our  limestone.  We  can  scarcely 
break  it  at  all  when  it  is  exposed  to  the  air  a  short  time,  but  I  am 
afraid  it  would  take  too  long  waiting  to  form  a  crust  on  some 
of  our  limestone,  it  crusts  so  slowly. 

Chairman  Paul:     Would  it  crust  in  a  year? 

Mr.  Huston:     Xo,  sir. 
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ELYRIA  STREET  PAVEMENTS. 

C.  H.  SNOWj/ELYBIA. 

Eljria  is  the  county  aeat  of  Lorain  county,  and  is  about  25 
miles  west  of  Cleveland.  It  had  a  population  in  1890  of  5,500, 
but  the  location  of  the  Johnson  steel  plant  at  Lorain  has  stimu- 
lated her  growth  so  that  she  now  has  between  9,000  and  10,000. 

When  the  writer  was  first  appointed  city  engineer  of  Elyria, 
about  ten  years  ago,  there  were  about  5,500  square  yards  of 
small  block  stone  pavement,  900  square  yards  of  large  flagstone 
pavement  16  feet  wide,  occupying  the  center  of  the  street,  and 
900  square  yards  of  the  same  extending  from  gutter  to  gutter, 
the  flagstone  being  kid  diagonally  to  the  street  line.  The  last 
pavements  are  still  in  use. 

The  first  pavement  I  was  called  upon  to  provide  plans  for 
Teas  on  the  finest  street  in  the  whole  city.  A  street  99  feet  wide, 
curbed  so  as  to  leave  a  roadwav  only  30  feet  wide,  the  front 
fences  nearly  all  removed,  lawns  well  kept,  and  appearing  like 
a  well-kept  park.  -  The  residents  are  for  the  most  part  wealthy 
and  have  large  frontages.  The  pavement  used  and  desired  was 
a  strip  of  heavy  sandstone  flagging  laid  in  the  center  of  the  street 
8  feet  wide,  with  the  balance  of  the  30  feet  roadway  macadamized 
also  with  sandstone,  the  whole  to  cost  not  to  exceed  $10.00  per- 
rod  of  frontage,  the  village  paying  one-third. 

The  specifications  for  the  flagging  were:  "The  flagging 
must  be  not  less  than  eight  feet  long,  less  than  three  feet  wide 
nor  less  than  eight  inches  thick."  This  sort  of  pavement,  minus 
the  part  macadamized,  was  laid  upon  three  other  prominent 
streets,  and  nearly  all  of  it  is  being  used  today.  Some  of  our 
would-be  witty  people  facetiously  dub  it  the  "sidewalk."  It  is  a 
make-shift,  but  is,  nevertheless,  better  than  mud  and  deep  ruts. 

In  the  winter  of  1891  our  council  thought  it  necessary  to 
pave  the  unpaved  part  of  the  business  street  of  the  city  in  a  better 
and  more  substantial  way  than  any  done  heretofore;  accordingly 
specifications  were  prepared  for  about  1,480  feet  in  Broad  street, 
42  feet  wide,  and  770  feet  in  Bridge  street,  33  feet  wide.    They 
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encountered  much  ojqpoeition,  and  upon  investigation  some  flaw 
was  f  oimd  in  the  proceedings  and  the  whole  schrane  went  over- 
board. The  next  year,  however,  the  first  brick  pavement  was 
constructed.  The  contractors  did  their  best  and  the  people  saw 
the  first  good  pavement  in  Eljria.  We  now  have  very  nearly 
two  miles  paved  with  brick. 

In  the  winter  and  spring  of  1895  the  Barber  Asphalt  C<»a- 
pany 's  agent  visited  us,  and  succeeded  in  inducing  the  city  council 
to  prepare  plans  and  specifications  for  asphalt  side  by  side  with 
the  brick  pavements,  so  that  they  might  \Ad  upon  all  pavements 
projected  that  year.  They  bid  on  five  streets  and  succeeded  in 
securing  a  contract  for  one  street  about  720  feet  long  and  40  feet 
wide.  This  is  the  history  of  the  Elyria  street  pavements.  The 
writer  hereof  has  prepared  the  plans  and  specifications  and  the 
entire  work  has  been  done  under  the  immediate  supervision  of 
the  same  for  nearly  all  the  pavements  now  being  used  in  the  dty. 
Allow  me  to  say  here,  with  pardonable  pride,  that  visitors  and 
commercial  men  have  said  that  no  finer  brick  paved  streets  can 
be  found  anywhere  than  are  found  in  our  fair  city.  I  might  in- 
clude in  my  list  of  pavements  four  other  streets  which  are  im- 
proved by  majcadamizing. 

If  I  were  called  upon  to  give  advice  concerning  the  several 
varieties  of  pavement  used,  I  should  say  of  the  flagstone  strip 
pavement,  don't,  and  of  the  macadam  it  is  only  a  little  better,  but 
is  admissable  on  streets  having  but  little  travel  where  the  valua- 
tion is  so  low  that  no  better  pavement  can  be  constructed.  We 
have  two,  which  have  a  wearing  surface  of  furnace  slag,  and  the 
other  two  have  a  wearing  surface  of  limestone,  some  of  which 
answer  the  purpose  fairlv  well. 

The  soil  on  which  our  pavements  are  constructed  is  for  the 
most  part  a  clay,  varving  from  the  stiff  almost  impervious,  to 
that  which  is  almost  a  loam,  and  it  all  makes  a  good  sub-bed  as 
long  as  it  is  dry,  but  when  it  is  wet  it  becomes  a  veritable  mortar 
bed.  In  excavation  I  impress  the  contractor  with  the  necessity 
of  making  the  sub-bed  conform  exactly  to  the  grade  and  crown. 
Right  here  let  me  say  that  "eternal  vigilance  is  the  price"  of  a 
good  pavement  every  time.    We  have  always  used  a  foundation 
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composed  of  broken  stone  eight  inches  in  depth  for  our  brick 
pavements,  although  other  small  towns  near  have  used  a  ooncrete 
base,  and  theii^  engineers  have  expressed  themselves  as  afraid 
of  it,  yet  our  city  coxmcil  and  public  generally  seem  well  satis- 
fied so  far  with  the  broken  stone  base.  The  broken  stone  is  put 
into  the  street  in  two  courses,  and  each  course  cov^%d  with  an 
inch  of  sand  and  then  rolled.  Sandstone  is  the  material  used, 
because  of  its  cheapness  (it  can  be  had  for  the  hauling).  Such  a 
foundation  seems  all  right,  where  either  the  tar  or  grout  filler 
is  used,  thereby  rendering  the  pavemeht  water  tight.  On  every 
brick-paved  street  a  tile  drain  has  been  laid  next  to  each  curb 
and  the  trench  filled  with  broken  stone  in  order  to  catch  and  carry 
away  the  water  coming  through  the  curb  joints  and  under  the 
same.  I  require  a  sand  cushion  two  inches  in  depth  in  which  to 
lay  the  brick,  and  which  is  rolled  with  a  hand  roller.  A  scraper 
cut  to  the  true  curvature  and  reaching  half  across  the  roadway 
is  used  to  smooth  the  sand.  Much  care  should  be  used  to  so 
prepare  the  sand  bed  that  all  parts  are  uniformly  solid,  and  that, 
when  the  brick  are  laid  and  the  roller  placed  thereon,  there  shall 
be  no  depressed  places.  In  grading  I  have  always  driven  the 
stakes  about  one-half  inch  high,  to  allow  for  rolling  the  brick. 

The  specifications  regarding  brick  are  the  most  important, 
and  at  the  same  time  very  difficult  to  compose,  so  that  everything 
can  be  excluded  that  is  not  wanted.  I  have  copied  my  specifica- 
tions verbatim  into  this  paper,  not  because  I  regard  them  models, 
but  with  the  hope  that  the  members  here  may  make  some  sug- 
gestions which  can  be  used  in  the  future. 

"Paving  brick  must  be  hard,  well,  uniformly  and  thoroughly 
burned,  free  from  warps  and  cracks,  and  with  the  sides,  ends  and 
edges  at  right  angles  to  each  other,  ^o  soft  brick  will  be  al- 
lowed, and  when  specimens  are  broken  they  shall  show  a  uniform 
homogeneous  section.  They  shall  be  in  every  respect  what  is 
known  as  first-class  paving  brick.  Bidders  should  bid  on  both 
the  plain  and  lug  brick,  but  shall  hold-  the  city  harmless  from  all 
claims  of  royalty  on  any  kinds  or  forms  of  brick  used  by  them 
in  the  work. 

"Paving  brick  shall  he  not  more  than  ten  inches  in  length 
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iK»r  lefiB  than  two  and  cme-half  inches  in  width,  nor  lees  than  f  oar 
inches  in  depth,  but  shall  be  as  nearly  as  possible  of  a  nnif  oim 
size.  Bidders  will  be  required  to  fumi^  four  brick  as  samples 
of  the  brick  they  propose  to  use,  and  such  brick  must  be  labeled 
with  the  name  of  the  bidder  and  the  name  of  the  mak^.  The 
brick  shall  be  culled  by  the  contractor  under  the  direction  of  the 
engineer,  and  all  brick  thus  excluded  shall  not  be  used." 

The  greatest  strain  oa  an  engineer's  moral  n^rve  c(Hne3 
when  it  becomes  necessary  to  select  the  brick  which  are  to  be 
used.  There  may  be  from  four  to  ten  manufacturers  r^resented 
with  brick,  ranging  about  the  same  in  price,  and  each  striving  to 
obtain  a  ^^pull"  on  the  engineer  or  councilmen,  and  some  of  th^oa 
not  above  offering  a  little  '^filthy  lucre"  for  a  real  or  supposed 
advantage.  I  have  found  more  difference  in  the  quality  of  brick 
coming  from  the  same  yard  when  being  used  than  in  the  speci- 
mens exhibited  as  samples  from  perhaps  a  dozen  different  yards. 
The  samples  are  not  generally  taken  out  of  the  common  pile  with 
the  eyes  shut.  We  have  used  brick  from  seven  different  manu- 
facturers, in  the  course  of  paving  our  streets.  Of  course  I  have 
formed  an  opinion  as  to  which  I  consider  the  best  of  the  seven 
kinds  used.  The  Canton  end  cut  block,  I  think,  will  prove  to  be 
the  most  durable.  It  is  a  large  block,  coming  from  the  die  or  mud 
machine  endwise,  thus  making  the  section  smaller,  which  fact 
would  have  a  tendency  to  give  it  a  more  uniform  texture.  The 
comers  can  also  be  rounded  without  the  added  expense  of  a 
repressing.  These  brick  are  laid  in  a  street  in  which  there  is  a 
street  railway,  consequently  the  entire  traffic  is  concentrated  along 
about  the  same  lines,  thus  wearing  much  faster  than  would  be 
the  case  if  it  were  spread  over  more  surface.  This  pavement 
was  constructed  two  years  ago,  but  it  shows  no  appreciable  wear. 
As  to  the  choice  of  brick,  the  engineer  should  remember  that  the 
ideal  paving  brick  is  as  hard  and  as  tough  as  the  best  trap  rock, 
and  should  be  as  impervious  to  water. 

In  the  beginning  of  my  work  of  this  kind,  I  was  prejudiced 
very  much  in  favor  of  fire  clay  brick,  but  after  using  some  good 
brands  of  the  shale,  I  am  inclined  to  beKeve  them  to  be  the  most 
durable.    They  absorb  scarcely  any  water,  are  very  hard,  but  are 
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perhaps  not  quite  so  tough  ae  the  fire  clay.  In  laying  the  brick 
to  be  filled  with  grout  or  tar^  I  reqtdre  the  brick  to  be  driven  to- 
gether  only  sufficiently  to  keep  the  rows  straight 

The  brick  have  been  usually  culled  during  and  after  the 
laying.  Soft  brick  in  some  cases  have  been  difficult  to  detect^ 
but  I  found  that  after  a  rain  any  child  could  pick  them  out,  as 
they  absorbed  so  much  water  as  to  require  three  or  four  hours  be- 

during  a  summer  shower  that  it  will  not  dry  in  an  hour  or  two 
of  sunshine,  should  not  be  laid  in  any  payement.  After  the  brick 
are  laid  we  require  the  pavement  to  be  rolled  till  the  engineer  is 
satisfied,  which  means  that  the  contractor  must  roll  until  the 
roller  seems  to  have  no  effect.  I  have  kept  the  roller  going  until 
every  part  had  been  rolled  a  dozen  or  more  times.  At  the  same 
time,  if  the  roller  reveals  any  depressions,  that  part  of  the  pave- 
ment is  taken  up,  more  sand  used,  the  pavement  is  again  laid  and 
rolled  again.  I  prefer  rolling  to  tamping,  for  I  think  it  gives  a 
smoother  and  more  even  pavement. 

All  of  our  brick  pavements  are  "filled"  either  with  tar  or 
grout.  The  tar  makes  a  very  good*  "filler"  if  the  material  is  good 
and  if  it  is  applied  hot  enough  when  the  pavement  is  dry  and  the 
weather  is  warm.  It  is  objectionable  from  the  fact  that  it  ought 
not  to  be  applied  only  in  warm  and  dry  weather,  and  is  very 
slippery  until  the  sand  and  dirt  becomes  worked  into  it. 

The  grout  "filler^'  used  has  been  the  "Murphy"  grout  and 
Portland  cement  grout.  The  agents  of  the  patentee  of  the 
"Murphy"  grout  mixed  and  applied  all  the  grout  of  that  kind 
used,  and  their  work  here  is  entirely  satisfactory,  with  the  excep- 
tion of  a  part  of  one  street,  which  was  done  in  freezing  weather, 
and  some  of  it  became  frosted  before  being  set.  The  Portland 
cement  grout  was  mixed  and  applied  by  the  local  contractor,  the 
mixture  being  equal  parts  of  sand  and  cement.  I  require  the 
contractor  to  keep  the  street  closed  five  days  after  the  grout  is  ap- 
plied before  opening  it  to  traffic.  The  heat  of  sunamer  has  caused 
our  grout-filled  pavements  to  expand,  which  expansion  has  lifted 
them  from  the  bed. 

Concerning  the  asphalt  pavement,  I  can  say  but  little.    Our 
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pavement  waa  confitructed  bj  the  Barber  A^halt  ConqMy^,  and 
seemed  to  be  made  upon  honor.  We  have  a  five-jear  guarantee, 
secured  by  the  retention  of  ten  per  cent,  of  the  cost.  It  ia  now 
passing  its  second  winter.  It  consists  of  a  concrete  foundation 
three  inches  in  depth,  composed  of  one  part  best  Bosendale  or 
other  good  cement,  to  two  parts  clean  sharp  sand^  thoroughly 
mixed  dry,  and  then  made  into  mortar  .with  the  least  possibie 
amount  of  water;  and  this  mortar  is  then  mixed  with  broken 
stone,  drenched  with  water,  so  that  when  th(»t>ughly  mixed  and 
rammed,  surplus  mortar  appears.  The  depth  of  concrete  appears 
too  little,  but  the  facts  are  that  when  the  concrete  was  well  set, 
the  contractors  hauled  their  heavy  loads  of  asphalt  mixture  on 
wagons  with  narrow  wheels  on  this  foundation  and  left  no  mark. 
An  inch  in  depth  of  what  is  termed  the  binder  course,  composed 
of  clean  broken  stone  and  asphalt,  mixed  hot,  was  next  spread 
on  while  still  hot  and  rolled  imtil  cooled.  TJ-poa  this  is  spread 
the  wearing  surface  one  and  one-half  inches  in  depth.  I  am 
watching  this  pavement  with  much  interest,  for  it  is  decidedly 
the  most  agreeable  pavement  we  have.  The  cost,  it  seems  to 
me,  might  be  made  more  nearly  that  of  brick  and  still  leave 
quite  a  marpn  of  profit*to  the  contractors.  The  wearing  surface 
one  and  one-half  inches  in  depth  is  composed  of  about  75  per 
cent,  sand,  12  per  cent,  pulverized  limestone  and  13  per  cent, 
pure  asphalt. 

Herewith  I  give  the  cost  of  the  brick  pavements  and  the  year 
constructed;  this  cost  includes  the  curbing: 

East  Broad  street,  1892,  per  square  yard,  $2.17;  Grace 
Court  and  Second  street,  1892,  per  square  yard,  $1.91;  East 
Broad  street,  1893,  per  square  yard,  $1.52;  East  Bridge  street, 
1893,  per  square  yard,  $1.59;  West  Broad  street,  1894  per 
square  yard,  $1.08;  Lodi  street,  1894  and  1895,  per  square  yard, 
$1.46;  Mill  street,  1895,  per  square  yard,  $1.23;  West  a\»«iue, 
1895,  per  square  yard,  $1.24;  Court  street,  1895,  per  square 
yard,  $1.22;  Third  street,  1895,  per  square  yard,  $1.25;  Middle 
avenue,  1895,  asphalt,  per  square  yard,  $2.38. 
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DISCUSSION. 

Mr.  Strawn:     Did  the  asphalt  include  any  grading? 

Mr.  Snow:  Yes,  sir;  it  included  the  entire  fixing  of  the 
street,  grading,  setting  of  curb,  foundation  and  the  street  itself. 

Mr.  Strawn:     What  is  the  curb? 

Mr.  Snow:  A  foot  through;  the  lowest  bid  was  21  cents. 
I  will  say  here  that  the  curbing  for  our  streets  is  gotten  in  the 
quarry  right  in  the  city  there,  and  is  so  much  cheaper  than  where 
it  has  to  be  shipped.  In  depth  it  ia  22  inches,  mostiy  24  inches. 
On  Broad  street  we  did  put  in  30  inches  and  4  to  6  inches  thick. 
Under  these  contracts  most  of  it  is  24  inches. 

Mr.  Strawn:  Have  you  any  data  by  which  to  get  at  what 
the  asphalt  proper  would  cost,  on  a  prepared  foundation,  inde- 
pendent of  the  curb  or  anything  excepting  the  top  surfacing? 
The  sub-foundation  is  all  prepared. 

Mr.  Snow:  I  do  not  know  that  I  can  tell  you  now,  but  I 
can  give  you  the  bid  which  I  think  I  have  in  my  account  book. 

Chairman  Paul:  I  understand  what  Mr.  Strawn  wants  is 
what  it  would  cost  to  take  an  old  stone  or  brick  pavement,  which 
has  a  rough  surface,  using  that  as  a  foundation  and  on  top  of  it 
put  a  dressing  of  asphalt. 

Mr.  Strawn :  The  street  on  which  I  live  is  now  served  with 
a  macadam  road-bed  about  24  feet  wide,  and  some  of  us  are  look- 
ing forward  to  a  better  street  pavement.  A  few  of  us  are  very 
anxious,  if  posible,  to  see  an  asphalt  pavement  put  down  and 
the  road-bed  seems  to  be  quite  sufficient  for  the  purpose.  There 
will  be  no  objection  to  raising  the  road-bed  enough  more  by 
widening  to  maintain  the  foundation,  as  we  have  it  intact 
What  would  it  cost  to  surface  the  foundation,  which  is  sufficient, 
except  what  is  necessity  to  receive  the  asphalt? 

Mr.  Snow:  I  have  a  bid  here,  Mr.  Strawn,  of  an  asphalt 
pavement,  itemized  as  follows:  Each  square  foot  laid  as  re- 
quired with  Trinidad  asphalt,  including  rolling,  19.6  cents,  about 
$1.76  a  square  yard. 

Mr.  Cronley :  We  have  what  is  called  West  Spring  street, 
6,000  feet  in  length,  where  we  have  contracted  for  putting  on 
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asphalt  It  was  macadamized  five  years  ago,  and  is  in  good  am- 
dition.  The  citizens  of  that  street  petLticmed  the  city  council 
to  have  it  paved  with  Trinidad  asphalt  placed  on  top  of  that 
macadam  foundation,  but  after  a  great  deal  of  inquiiy  from  en- 
gineers and  contractors,  they  concluded  it  would  be  bad  policy 
to  re-surface  on  the  old  foundation,  so  they  got  a  new  set  of  speci- 
fications requiring  six-inch  concrete.  The  Ammcan  Standaid 
Asphalt  Company  bid  on  a  six-inch  concrete  foundation,  one- 
inch  binder  course  and  a  half-inch  surface  material,  $1.74  fer 
square  yard,  with  five  years  guarantee.  The  asphalt  is  what 
they  call  the  Wasach,  from  Utah.  They  laid  160,000  yards  in 
Chicago  and  100,000  yards  in  Minneapolis  and  in  other  places. 
The  Barber  Asphalt  Company  bid  on  a  six-inch  concrete  founda- 
tion, inch  binder,  inch  and  half  surface,  $2.12  per  square  yard, 
and  4"x20"  curbing  one  cent  a  foot.  That  included  excavation, 
taking  up  the  old  macadam  and  grading  it. 

Mr.  Strawn:  Was  the  material  in  the  old  roadbed  utilized 
in  the  roadbed  for  the  asphalt? 

Mr.  Cronley:  No,  sir;  it  was  not  to  be  used.  The  city 
claimed  that.  It  was  too  bedly  mixed  with  clay  to  be  used. 
There  were  two  other  bids,  but  they  were  higher. 

Mr.  Strawn:  I  would  like  to  ask  of  those  who  have  had 
experience  in  contracting  for  asphalt  roads,  with  a  well-prepared 
foundation  of  broken  stone  that  was  put  in  at  the  time  with  a 
surfacing  of  gravel,  making  in  the  center  18  inches,  and  14  inches 
at  the  sides,  with  undeiMlrain  on  both  sides,  where  the  minimum 
prade  would  be,  say  1.7  feet  to  the  100,  with  a  fair  opportunity 
of  putting  on  a  surfacing  sufficient  to  receive  the  asphalt,  whether 
it  would  be  necessary  to  remove  the  foundation  now  in  use? 

(^hainnan  Paul:  I  think  the  asphalt  people  are  very  pai^ 
ticiilar  about  their  foundations.  That  is  one  of  the  elements  of 
th<»ir  Hii(»(V88;  in  the  care  and  thoroughness  with  which  it  is  pre- 
pnn'<I,  and  unless  the  foundation  would  be  of  an  extra<»dinaiy 
iind  niiUHual  clian^oter,  they  would  be  very  loath  to  use  it  If  it 
\Mih  fjtri«nitr  block  or  paving  brick  it  would  be  all  right,  but  any- 
1  liiii^  onti-ido  of  that,  T  take  it,  would  not  do. 

Mr,  (tntf»s:     There  is  Mr.  Kinnear,  of  Columbus,  who  is 
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not  eaying  anything.     I  think  we  have  a  case  on  Cleveland 
avenne  which  fits  Mr.  Strawn. 

Mr.  Kinnear:  In  Colnmbus  Wie  have  tried  almost  every 
manner  of  pavement  possible  and  still  we  know  very  little  about 
it  yet;  but  referring  to  the  particular  matter  spoken  of  regarding 
foundation,  my  experience  is  that  the  best  asphalt  pavements 
that  we  hav£  today  have  been  constructed  on  old  boulder  pave- 
ments. In  some  cases  we  have  had  to  adjust  the  boulders  a  little. 
Where  we  did  we  took  pains  to  clean  the  boulders  and  ram  them 
in  thoroughly  and  solidly.  On  that  we  put  an  inch  and  a  half  or 
two  inches  of  asphalt.  We  have  many  pavements  made  of 
asphalt  on  broken  stone  and  six  inches  concrete;  we  have  some  of 
four  inches.  All  our  concrete  foundations  less  than  six  inches 
have  failed  more  or  less.  We  have  found  places  actually  broken 
when  the  roller  passed  over.  It  is  not  satisfactory.  In  every 
case  the  old  boulder  pavements  make  the  best  foundation. 

Mr.  Snow :     What  is  your  soil  ? 

Mr.  Kinnear:  Both  gravel  and  sand — in  the  eastern  part 
of  the  city  there  is  clay;  in  the  western  part  sand  and  gravel.  In 
all  cases  I  advocate  sub-drainage.  I  think  it  is  the  most  essential 
part  of  the  work.  In  fact,  it  is  all  important  to  keep  the  street 
dry.  In  regard  to  putting  asphalt  on  a  macadam  road,  unless 
you  put  in  a  good  size  tile,  three  or  four  inches  in  diameter,  and 
not  much  less  than  that,  and  the  road  has  been  traveled  over  a 
good  many  years  so  it  has  been  well  compacted,  I  would  be  afraid 
to  put  on  asphalt.  With  proper  drainage,  good  longitudinal  and 
side  drainage,  that  work  would  be  successful. 

Mr.  Strawn:  There  was  an  interesting  question  raised  in 
the  paper  in  regard  to  the  expanding  of  paving  material  and 
raising  of  that  crossing.  I  will  ask  Mr.  Snow  if  he  has  a  theory 
or  any  facts  explaining  that? 

Mr.  Snow :  In  driving  over  that  same  street  in  many  places 
it  would  have  a  hollow  sound  as  though  the  pavement  had  raised 
from  the  bed,  and  other  streets  in  the  same  way.  It  is  hollow  at 
the  crossings  and  little  rough,  but  none  so  great  as  that  My 
theory  of  the  matter  is  that  the  pavement  itself  is  a  solid  mass 
from  one  end  to  the  other  and  has  no  chance  to  give  a  particle. 
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Consequently,  the  heating  of  the  brick,  which  must  neoesttrily 
expand  a  trifle,  will  cause  the  pavement  to  givey  if  it  ha3  any 
chance.  In  this  case  it  waa  the  center  of  the  street  and  right  on 
the  turn  of  the  grade,  the  grade  running  both  ways,  where  the 
cross  walk  was,  and,  of  course,  it  had  a  chance  to  lift  it  and  give 
it  that  relief. 

Mr.  Kinnear:  I  would  like  to  say  a  w<^  on  that  subject 
I  had  a  little  puzzling  eiperience  over  the  same  thing.  We  bmlt 
several  streets  of  brick  block,  first-class  foundation  of  bnolcen 
stone,  rolled,  brick  selected  with  care,  put  down  with  Murphy 
grout,  but  universally  they  have  that  rumbling  sound.  I  have 
come  to  the  conclusion  that  one  trouble  is  that  the  foundation 
settles  away  from  the  surface.  The  bricks  a^  put  in  in  a  curvCy 
and  once  it  breaks  it  will  stand  and  the  foundation  sink  away 
from  it  In  many  places  I  have  found  it  away  at  least  an  inch. 
In  regard  to  this  raising  up,  I  had  a  little  experience  where  a  man 
was  repairing  a  street  He  heard  an  explosion  and  found  the 
street  had  bursted  up  at  a  certain  place.  That  was  always  a 
query,  how  that  exploeion  occurred.  It  has  occurred  twice  in  our 
city  here  to  the  knowledge  of  our  street  inspector. 

Mr.  Snow:  I  would  like  to  say  in  regard  to  the  point  of  the 
foundation  settling  away  that  our  street  I  was  speaking  about 
was  laid  across  a  bridge,  a  newly  oxistructed  arch,  and  the  fill 
settled  a  little,  though  much  pains  was  taken,  breaking  the  water 
pipe  and«  of  course,  flooding  the  bridge.  The  foundation  went 
down,  leaving  the  pipe  a  foot  under  the  pavement,  leaving  a 
spai^e  a  foot  in  depth  under  the  pavement  and  at  least  7  or  8  feet 
aenvts;  but  still  the  brick  carried  the  loads  across^  and  it  was  some 
dttvs  before  we  knew  there  was  trouble. 

Mr,  Judson:  Most  of  our  brick  pavements  in  Sandusky 
have  been  made  with  grout  neariy  all  Murphy  grout  We  had 
Hon^e  trouble  with  the  roaring  noise,  but  found,  upon  investiga- 
tion, that  the  only  places  where  that  occurs  have  been  where  the 
pavtMuont  was  put  down  in  cold  weather,  almost  fineesdng;  and 
whoi'e  the  )Mivement  was  laid  in  other  time  of  year,  when  the 
>\  tmthor  \vav<  warm,  there  was  no  difficulty. 
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Mr.  Strawn :  Mr.  Judson  left  that  just  half  way  told,  like 
a  novel  which  fails  to  aatisfj  our  cimofiity.  Was  it  due  to  the 
fact  that  the  material  when  cold  was  at  its  least  dimension,  and 
in  warm  weather  expanded? 

Mr.  Judflon :     I  supposed  you  would  inf ^  that.    . 

Mr.  Einnear:  The  pavements  I  speak  of  were  put  down 
lu  warm,  dry  weather. 

Mr.  Strawn:  I  have  a  case  of  my  own,  at  my  own  house, 
where  I  put  in  cetnent  floor  in  the  cellar.  I  mentioned  this  ten 
years  ago  in  the  Society,  and  the  thing  ia.  working  yet  The 
cement  floor  in  the  cellar  heaved  up  an  inch  and  kept  raiEong  for 
years  until  the  door  would  not  swing  back.  I  broke  it  down  and 
recoated  it,  and  I  notice  that  at  the  present  time  it  is  beginning  to 
heave  again. 
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STANDARD  SAND  FOR  CEMENT  TESTING. 

8.  B.  NEWBERRY,  SANDUSKY. 

The  methods  of  testing  cement,  especiallj  Portland  cement^ 
have  been  the  subject  of  careful  study  for  many  years  by  en- 
gineers in  all  parts  of  the  world.  In  Germany  and  France  exact 
specifications  regarding  cement  tests  have  be^i  established  by 
tCgovermnenJ  In  La  country  we  W,  as  yet,  no  definite 
official  standards  for  testing,  the  only  generally  recognized  au- 
th6rity  being  the  report  of  the  committee  of  the  American  So- 
ciety of  Civil  Engineers.  This  report  was  presented  in  1885, 
and  consists  chiefly  of  suggestions  of  a  general  character,  and 
gives  no  precise  instructions  as  to  the  methods  which  are  to  be 
followed.  It  is  encouraging  to  note  that  the  American  Society 
of  Civil  Engineers  has  lately  taken  up  the  subject  anew,  and  it 
is  expected  that  at  the  annual  meeting,  which  is  to  be  held  in 
New  York  this  month,  a  new  committee  will  be  appointed  to  in- 
vestigate this  important  question.  It  will  be  an  immense  ad- 
vantage to  manufacturers  and  engineers,  if  a  set  of  requirements 
can  be  adopted  for  this  country,  which  shall  give  clear  and  full 
instructions  as  to  the  exact  methods  to  be  followed  and  results  to 
be  required.  At  present  every  engineer  follows  his  own  methods, 
'and  the  results  obtained  by  different  experimenters  are  by  no 
means  comparative.  Even  the  United  States  government  has  es- 
tablished no  standard  requirements,  and  the  specifications  sent  out 
by  government  engineers  for  various  contracts  differ  in  a  marked 
degree.  In  one  set  of  specifications  We  find  most  severe  require- 
ments, while  another  set  would  admit  cements  of  most  ordinary 
quality. 

Probably  the  most  complete  official  requirements  are  those 
of  Germany,  issued  by  the  minister  of  public  works.  These  have 
been  modified  and  perfected  for  many  years,  and  in  their  prepara- 
tion the  government  has  had  the  aid  of  the  Association  of  Ger- 
man Portland  Cement  Manufacturers.,  and  the  Itoyal  Testing 
Station  at  Charlottenburg.  I  have  here  a  number  of  copies  of  a 
pamphlet  on  cement  testing,  which  gives  a  synopsis  of  the  stand- 
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ard  requiremeuts  of  various  countries,  including  the  recom- 
mendations of  the  American  Society  of  Civil  Engineers*  I 
should  be  pleased  to  send  a  copy  of  this  pamphlet  to  any  member 
of  this  Society  who  will  send  me  his  address  for  this  purpose. 

The  German  requirements  specify  that  cement  is  to  be 
tested  with  three  parts  normal  sand.  Tests  of  neat  cement  are 
not  recognized,  since  it  is  well  known  that  a  cement  coarsely 
ground  will  give  as  high  results  when  tested  neat  as  the  same 
cement  finely  ground.  With  sand,  however,  the  fineness  of 
grinding  shows  its  efPect  at  once  in  greatly  improved  test». 
Further,  many  cements  that  are  unsound,  and  have  a  tendeney 
to  expand  and  go  to  pieces  at  long  periods,  show  remarkable  neat 
tests  at  seven  or  twenty-eight  days.  With  sand,  the  rottenness  of 
such  cements  is  at  once  apparent. 

The  requirement  that  tensile  and  compression  tests  shall  be 
made  with  three  parts  sand,  by  weight,  rather  than  with  one  or 
two  parts,  has  for  its  object  the  determination  of  the  actual  ad- 
hesive qualities  of  the  cement  The  normal  sand  contains  about 
40  per  cent,  of  voids.  In  a  mixture  of  one  part  of  cement  with 
two  and  a  half  parts  of  sand,  therefore,  the  voids  would  be  com- 
pletely filled,  and  the  results  would  be  a  good  deal  like  those 
obtained  with  neat  cement.  With  three  parts  of  sand,  however, 
a  certain  part  of  the  voids  remain  unfilled,  and  the  true  cement- 
ing power  of  the  material,  due  to  its  hydraulic  properties  and  fine 
grinding,  becomes  apparent 

The  "normal  sand"  used  in  Germany  is  the  clean  quartz 
sand  from  Freienwalde  on  the  Oder  river,  screened  to  pass  a 
sieve  of  twenty  meshes  to  the  linear  inch,  and  retained  on  one  of 
twenty-eight  meshes.  The  German  requirements  specify  that 
Portland  cement,  tested  with  three  parts  sand,  shall  show  at 
twenty-eight  days  a  tensile  strength  of  at  least  224  pounds,  and 
a  compression  strength  of  2,240  pounds. 

The  briquettes  and  compression  cubes  for  sand  tests  must 
be  made  with  great  care  if  uniform  results  are  to  be  obtained. 
The  German  requirements  give  full  details  of  the  methods  to  be 
followed.  Still  more  exact  instructions  are  given  in  a  recent  re- 
port by  M.  Gtuy  on  the  apparatus  and  methods  used  in  testing 
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cements  at  the  Bojal  Testing  Station  at  Charlottenburg.  I  have 
here  a  copy  of  this  report,  with  illustrations  of  the  apparatus 
employed,  and  am  preparing  an  abstract  of  it  for  the  Engineer 
ing  'News.  The  German  reqidrements  specify  that  the  cement 
and  sand  for  five  briquettes  shall  be  mixed  dry  in  a  metal  cup, 
by  means  of  a  spatula.  Water  to  the  amount  of  10  per  cent  is 
then  added,  and  the  mixture  thoroughly  worked  in  the  cup  for 
at  least  five  minutes.  On  the  thoroughness  of  this  mixing  and 
working  the  results  are-  largely  dependent.  Various  machines 
for  this  purpose  have  been  proposed,  to  replace  hand  labor,  and 
are  now  under  trial  at  the  Grerman  Boyal  Testing  Station.  The 
briquettes  are  made  by  the  Boehme  hammer  apparatus  (each 
briquette  receiving  150  strokes  from  a  hammer  weighing  two 
kilogrammes),  or  by  hand.  In  the  latter  case  a  spatula  of  giy^i 
weight  and  dimensions  is  employed.  The  molds  axe  filled  above 
the  top,  and  the  mass  rapped  with  the  spatula  until  it  appears 
elastic  and  water  shows  on  the  surface.  Briquettes  are  kept  in 
a  zinc-lined  box  for  twenty-four  hours,  then  placed  in  water. 

In  the  United  States,  the  only  standard  sand  recognized  is 
the  crushed  quartz  used  in  the  manufacture  of  sandpaper,  as 
recommended  by  the  American  Society  of  Civil  Engineers.  Here 
are  specimens  of  this  crushed  quartz,  and  also  of  the  Grerman 
normal  sand.  The  quartz  is  very  different  from  the  sand,  as  it 
consists  of  sharp,  glossy  spUnters,  whUe  the  sand  consists  of 
nearly  spherical  grains,  rough  like  ground  glass  on  the  surface. 
Comparative  tests  of  the  voids  in  these  two  materials  gave  the 
following  results: 

Standard  crushed  quarts,  20-30  mesh,  48.2  per  cent;  Grer- 
man normal  sand,  20-28  mesh,  39.0  per  cent 

From  this  it  would  be  expected  that  the  standard  crashed 
quartz  would  give  lower  results  when  used  in  testing  cements. 
This,  however,  has  not  proved  to  be  the  case.  Comparative  tests 
of  this  question  are  now  in  progress,  and  will  be  complete  in  time 
to  be  included  in  the  published  proceedings  of  this  meeting. 

One  great  drawback  to  the  use  of  the  standard  quartz  is  its 
high  cost,  amounting  to  about  $10  per  barrel. 

Its  great  difference  in  character  from  the  sands  used  in  prac- 


—213— 

tice  is  also  considered  by  many  to  be  a  decided  objection.  It  is, 
th^eref ore^  greatly  to  be  desired  that  a  standard  sand  should  be 
selected  in  this  country^  coming  from  a  deposit  of  such  extent  and 
uniformity  as  to  insure  a  constant  supply  of  unvarying  material 
for  a  long  period  of  years. 

I  have  made  some  search  for  a  deposit  of  sand  of  this  char- 
acter, but  have  not,  as  yet,  found  a  deposit  which  is  comparable 
in  extent  of  quality  to  the  German  beds  at  Freienwalde.  Most 
deposits  of  clean  sand  are  too  fine  and  yield  only  a  small  per* 
centage  of  sand  of  normal  size  (20  to  30  mesh).  I  have  here 
specimens  of  the  same  from  the  north  shore  of  Long  Island, 
which  is  largely  used  for  building  purposes  in  New  York  City, 
and  also  of  the  sand  pumped  up  from  the  bottom  of  the  lake  and 
bay  at  Sandusky,  O.  The  Long  Island  sand  contaiuB  some 
opaque,  soft  graina,  and  is  far  from  being  as  pure  a  quartz  sand  as 
the  German.  The  Sandusky  sand  contains  a  few  fragments  of 
shells,  which  are  an  objection,  as  variation  in  the  proportion  of 
these  would  lead  to  uncertain  results. 

It  may  be  that  some  member  of  this  society  can  suggest  a 
deposit  of  purequartzsand  similar  to  the  normal  sand  of  Germany. 
If  so,  I  should  be  very  glad  to  receive  specimens,  and  will  have 
them,  carefully  tested,  in  comparison  with  the  German  normal 
sand,  and  report  the  results  at  the  next  meeting.  It  is  in  the 
hope  of  receiving  suggestions  of  this  kind  that  this  paper  is  pre- 
sented. 

The  following  table  shows  the  results  obtained  in  testing  a 
standard  German  and  an  American  Portland  cement  with  three 
parts  sand  of  various  kinds.  Figures  show  tensile  strength, 
average  of  four  briquettes  in  each  case,  in  pounds  per  square  inch : 


GERMAN 
PORTLAND  C|flMBNT. 

AMERICAN 
PORTLAND  CBMENT. 

7Dtyt. 

28  Days. 

1  Y«ar. 

7  Days. 

28  Days. 

1  Yaar. 

Standard  crushed  quartz. 

285 

342 

323 

387 

Xong  Island  sand 

226 

311 

276 

345 

• 

16 
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DISCUSSION. 

Mr.  Brown:  I  would  like  to  aak  if  jaa  lue  the  Gennan 
machine  for  making  briquettes,  or  whether  yon  make  them  by 
hand? 

Professor  Xewberry:  At  our  factory  we  do  not  use  the 
Gennan  machine.  I  always  hesitate  to  recommend  it  and  to 
uae  ity  because  I  believe  that  sufficiently  accurate  results  can  be 
obtained  by  hand  labor,  and  I  think  the  method  adopted  should 
be  one  which  can  be  followed  by  any  engineer.  Very  few  ent- 
gineers  would  have  a  German  hammer,  and  briquettes  made 
that  way  cannot  be  compared  with  those  made  by  hand«  Our 
experiments  are  made  by  the  same  ezperimentor  doing  the  work, 
mixing  a  certain  nimiber  of  minutes,  at  a  uniform  temperature, 
and  thus  get  uniform  results,  briquettes  made  at  the  same  time 
and  of  the  same  material  showing  very  little  variation.  And  I 
think  the  method  can  be  so  accurately  defined  that  fairly  uniform 
results  can  be  obtained  by  different  experiments  if  we  only  fol- 
low the  method  as  laid  down  in  Germany.  I  am  in  favor  of  mak- 
ing them  by  hand.  All  we  want  as  engineers  is  to  have  a  method 
established  to  which  we  can  turn  and  find  just  exactly  what  to 
do.  If  we  have  a  certain  method  which  will  always  give  ac- 
curate results,  it  is  easy  to  follow.  If  you  say  to  take  a  room  at 
70  degrees,  take  three  ounces  of  cement  and  nine  ounces  of  sand, 
mix  one  minute  in  a  cup  with  a  spatula,  add  so  much  water  and 
work  five  or  three  minutes  by  the  clock,  press  firmly  into  moulds 
so  as  to  fill  above  the  top  and  pound  for  perhaps  a  minute,  until 
water  appears  on  the  surface.  If  the  method  is  followed  care- 
fully we  will  have  uniform  results.  What  I  am  in  favor  of  is 
such  investigation  and  description  as  can  be  found  and  adapted 
for  definite  experiment  in  detail,  so  that  when  work  is  to  be 
done,  if  we  do  it  that  way,  the  work  will  be  right. 
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CEMENT  CULVERTS. 

GEO.  W.  BARTHOLOMEW,  BELLEFONTAINE. 

9 

Mr.  Presideni  and  Genilemen: 

I  will  make  a  few  remarks  concerning  the  cost  of  coonty 
pike  culverts^  especially  concrete  culverts.  For  ten  years  I  have 
had  to  drive  almost  daily  over  a  county  pike  that  has  about  thirty 
culverts,  nearly  all  of  which  have  had  to  be  repaired  or  rebuilt 
during  that  time.  When  I  first  stopped  to  examine  one  of  them 
that  was  being  repaired,  I  suggested  to  the  county  commissioner 
who  was  looking  after  it  that  the  county  try  a  Portland  cement 
concrete  culvert  when  they  had  to  rebuild  t)ie  next  one.  The 
commissioners  did  so,  and  have  since  repeated  it  with  great  satis- 
faction to  everyone  concerned. 

When  Professor  Brown  asked  me  to  furnish  a  little  some- 
thing for  this  meeting,  I  thought  of  these  cement  culverts  and  the 
economy  to  the  county  in  a  long  term  of  years.  A  search  of  the 
county  records  showed  that  there  are  some  450  miles  of  pike, 
with  an  average  of  about  six  culverts  to  the  mile,  making  about 
2,700  culverts  on  the  pikes.  There  are  over  600  miles  of  other 
roads,  having  about  the  same  number  of  culverts,  but  those  are 
not  considered  in  this  for  lack  of  data  concerning  them.  These 
pikes  were  planned  and  constructed  under  engineers  as  compe- 
tent, perhaps,  and  faithful  as  the  average  engineer. 

Examinations  of  the  records,  profiles  and  specifications  of 
the  pikes  and  thorough  inquiries  were  made  to  learn  the  number 
of  each  kind  of  culvert,  and  their  cost  and  durability.  Fortu- 
nately, the  same  man  has  had  charge  of  culverts  and  bridges  for 
the  last  seventeen  years,  and  with  his  aid  and  that  of  the  engi- 
neers, and  by  going  over  pike  after  pike  with  this  problem  in 
view,  a  tolerably  accurate  idea  was  obtained.  This  dala,  as  the 
best  conveniently  obtainable,  as  to  cost  of  the  old  culverts,  is 
given  in  table  form. 

There  were  of  the  different  kinds  of  culverts  about  one- 
fourth  or  6.75  of  each  kind,  wood,  sewer  pipe,  stone  box 
and  stone  arch.     They  averaged  36  feet  long.     The  standard 
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forms  and  sizes  were  used.  The  stone  box,  wood  and  sewer  pipe 
culverts  had  no  end  walls,  and  Teiy  few  arch  culverts  had  wing 
walls,  so  wing  walls  are  not  included  in  this  estimate. 

The  stone  was  from  local  quarries.  From  the  bottom 
stratas  of  the  comif  erous  or  the  top  of  the  Helderbeig  limestone, 
which  is  fairly  good  stone  compared  with  usual  local  stone.  The 
average  haul  of  stone  was  seven  miles.  The  cost  of  the  masonry 
in  place  is  about  $7.00  per  perch.  When  Berea  stone  was  used 
it  was  about  $10.50,  but  to  simplify  matters,  no  attention  was 
paid  to  the  Berea  stone,  and  all  were  figured  at  $7.00  per  perch. 
The  oak  lumber  was  figured  at  $20  per  thousand,  and  the  sewer 
pipe  about  75  per  cent.  off. 

The  different  kinds  of  culverts  were  found  to  be  renewed 
on  an  average  as  follows: 

Wooden  box  and  sewer  pipe  about  every  eight  years,  the 
specially  thick  sewer  pipe  not  lasting  much  longer  than  the 
ordinary.  The  stone  box  culverts  were  renewed  about  every 
ten  years;  the  stone  arch  enlyerts  about  every  twenty  years. 

The  expense  of  repairs  was  great,  but  to  simplify  the  matter, 
were  not  considered.  The  sewer  pipe  culverts  had  to  be  repaired 
constantly.  When  full  of  frost  they  do  not  stand  much  of  a 
blow  or  sudden  strain. 

The  stone  box  culverts  were  usually  carelessly  and  cheaply 
constructed,  the  wall  being  composed  of  one  tier  of  stones  unfit 
for  the  purpose,  backed  by  small  quarry  spalls.  The  mortar  was 
of  natural  cement,  Louisville  or  New  York,  or  lime,  and  had 
probably  disappeared  after  the  first  freezing  while  the  cidvert 
was  wet.  The  stones  had  also  been  scaled  and  cracked  until 
they  were  nearly  half  gone  if  the  culvert  was  ten  years  old. 

The  stone  arch  culverts,  while  better  constructed  than  the 
box  culverts,  were  many  of  them  in  very  bad  shape.  Water  had 
frozen  back  of,  between  and  in  the  arch  and  side  wall  stones,  die- 
placing  and  breaking  them  up.  But  the  layers  of  stone  that  were 
above  low  water,  but  wet  by  the  strain,  were  invariably,  after  a 
few  years,  in  bad  shape,  broken  up,  displaced,  pushed  in  towards 
the  water  and  often  pushed  entirely  into  the  stream.    The  mortar 
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in  them  was  as  scarce,  especially  where  the  water  and  ^breezing 
had  reached  it,  as  in  the  box  culverts. 

The  disintegrating  effect  of  the  freezing  of  the  water  in  the 
stone  was  seen  in  the  stream  below,  the  bottom  of  which  for 
twenty  feet  or  more  would  be  paved  with  scales  and  spalls  frozen 
from  the  arch  and  side  wall  stones.  Winiows  of  spalls  would 
sometimes  lay  along  each  bench  wall  twelve  to  eighteen  inches 
deep. 

The  point  sought  to  be  emphasized  is  that  all  of  these  cul- 
verts, as  they  are  usually  erected  are,  in  this  and  colder  climatSB, 
very  short  lived  and  very  expensive  in  the  long  run.  This  in- 
formation is  tabulatd,  with  calculations  as  to  the  cost  to  the 
county  of  renewing  each  of  the  2,700  culverts  for  100  years: 

TABLE  A. 

CUIiVEBTS. 


KIND. 


Wood  Box 


Sewer  Pipe 


Stone  Box 


Stone  Arch. 


Span 

Pin.  in 

County 

PikM. 

Avoragn 

CMt. 

Totel  Cost 
of  All. 

No.  Rt- 

nowalt 

fOOYrt. 

12 

162 

$23.50 

24 

324 

33.00 

36 

189 

40.00 

$22,000 

12i 

12 

64 

16.40 

" 

18 

40 

32.00 

2n&21 

189 

44.00 

24 

27 

63.00 

12,200 

m 

18 

135 

30.00 

24 

324 

38.00 

30 

108 

44.00 

38 

64 

78.00 

42 

27 

104.00 

48 

27 

116.00 

31,200 

10 

36 

27 

200.00 

48 

162 

250.00 

72 

324 

334.00 

96 

84 

505.00 

120 

54 

707.00 

• 

144 

27 

976.00 

261,000 

5 

Total  Coot 
por  fOQ  Yoara. 


$  275,000 


152,500 


812,000 


1,305,000 
2,044,000 


Of  late  years  iron  pipe  has  been  used  considerably.  Bail* 
roads  especially  have  used  it  for  small  culverts  regardless  of  its 
great  cost,  on  account  of  the  convenience  of  placing  it  under 
their  tracks  while  their  trains  are  running.  Even  this  costly 
article  is  liable  to  be  bad  when  placed.  A  number  were  found 
broken.     Every  foundryman  knows  the  great  care  necessary  in 
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theBucoeesful  runxuiig  and  cooling  of  large  castiiiga  to  scvcM  more 
contraction  on  one  side  than  on  the  other,  the  severe  t^ision  that 
follows  often  cracking  them  inunediately,  bat  frequ^itly  waiting 
for  some  jar  before  breaking 

When  filled  with  froet  and  a  blow  from  some  heavily  loaded 
wheel  jars  them,  such  defective  pipe  are  liable  to  break.  They 
certainly  will  rust  out  in  time.  Culverts  made  of  iron  pipe  cost 
more  than  twice  as  much  as  those  made  of  concrete. 

See  table  of  estimated  cost  of  iron  pipe  culverts,  counting 
them  at  about  50  per  cent  ofF.  Iron  pipe  should  have  end  walk 
of  masonry,  but  the  exp^ise  of  such  was  not  included : 

TABLE  B. 

Goet  of  Iron  Pipe  Culverts  in  place,  36  teet  long. 


DIAMETER. 

Cott  at  D«pot 
ptr  Foot. 

(About  60^  Off.) 

Haulliif 
7  mitr 

EioBMitiAii  and 
Flinng 

PUCINfi. 

TOTAL. 

14 

1.30 

«  5.00 

$  8.00 

$1.00 

$  60.00 

20 

2.25 

7.60 

18.60 

1.50 

108.00 

24 

2.65 

10.00 

20.00 

2.00 

127.00 

30 

3.65 

15.00 

18.00 

2.50 

166.00 

36 

5.50 

18.00 

20.00 

3.00 

250.00 

42 

7.00 

20.00 

20.00 

4.00 

300.00 

48 

8.50 

30.00 

25.00 

5.00 

366.00 

60 

17.00 

50.00 

28.00 

10.00 

700.00 

The  concrete  arch  culverts  of  this  county  were  built  com- 
paratively recently,  about  four  years  ago,  and  nine  years  ago, 
Portland  cement  and  gravel  were  used.  They  are  as  perfect  even 
to  the  smallest  minutia  today  as  they  were  when  built.  It  is 
reasonable  to  consider  them,  comparatively  speaking,  indestruct- 
ible from  natural  causes.  Their  cubical  contents  are  only  about 
two-thirds  that  of  the  standard  masonry  culverts.  The  cost  per 
yard  is  about  three-fourths  that  of  the  limestone  masonry.  And 
as  the  Portland  cement  culvert,  if  properly  built,  will  last  for 
bundreds  of  years,  the  saving  to  a  county  in  any  long  period  would 
be  enormous. 

To  more  fully  show  this,  the  cost  of  Portland  cement  cul- 
verts has  been  fi^^rured  out,  showing  form  and  dimensions  used 
for  each  size,  or  diameter,  of  culvert,  the  general  form  being  that 
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of  a  fiat  bottom  drain  tile,  but  the  openicg  being  round.    Where 
this  is  found  to  be  too  high  an  oval  can  be  need. 
TABLE  C. 

Cost  of  2700  ConcKte  CulyeTtti  of  size  corKspoDding  to  that  of  th« 
other  cnlverte  of  the  county. 

The  48  looh  and  larger  have  end  walls. 


^ 

1 

a 

i 

5 

■ 

i 

■s 

1 

1 

1 

1 

S 
s 

1 

I 

5       ■ 

1 

li 

i 

1 

14 

v\n 

?4 

R 

4 

urn 

t  14.00 

$21.00 

S8.00 

$29 

f    6,266 

■at 

7a( 

M 

H 

fi 

f).50 

22  00 

33.00 

18.60 

62 

87,900 

?A 

«7fi 

4'J 

7 

« 

K.4« 

29.85 

44.00 

20.00 

«4 

45,900 

w 

WT 

4H 

fi 

K 

ll.OU 

38.60 

&8.00 

laoo 

7« 

22,275 

m 

71 

M 

K 

« 

ifi.ia 

62.90 

80.00 

20.00 

100 

7,100 

4?. 

•XJ 

m 

TO 

IHJW 

64.25 

97.00 

20.00 

117 

3,1  GO 

im 

AR 

HI 

7 

22.62 

76.82 

118.50 

26.00 

1K> 

2»;300 

m 

M 

VI 

K 

8.t.4« 

117.21 

176  00 

25.00 

WKI 

TO 

AM 

m 

1« 

8 

^t-W 

141.26 

212.00 

30.00 

246 

79,400 

m 

K4 

m 

u 

H 

63.24 

211.34 

320.00 

40.00 

S60 

80,260 

iw 

H 

MM 

14 

111 

«4.»« 

293.86 

450.00 

60.00 

NK) 

27,000 

M4 

27 

174 

16 

10 

9e.84 

339.44 
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The  table  also  shows  what  2,700  Portland  cement  culvertB 
of  the  aame  capacity  of  those  heretofore  described,  vould  cost  in 
place,  it  being  only  $350,000,  while  the  others  are  ahown  to  have 
co6t  at  the  rate  of  about  $2,000,000  per  hundred  years.  This 
comparison  presumes  that  the  Portland  cement  culvert  will 
last  100  jears.  You  ask  what  evidence  there  is  that  it  will  do 
so?  P(HlIand  cement  has  not  been  in  use  100  years.  It  has  not 
been  in  general  use  for  large  concrete  construction  only  about 
thirty  odd  years.  Some  of  the  work  done  at  that  time  are  the 
docks  and  sea  walls  of  England.     This  work  was  done  with 
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oement  much  inferior  to  the  present  article,  yet  even  then  seven 
to  sixteen  parts  of  gravel  and  stone  were  used  to  one  part  cement, 
and  the  work  is  in  good  shape  now.  The  great  Chatham,  Eng- 
land, docks  and  arches  built  in  1867,  using  largely  twelve  parts 
of  gravel  to  one  of  cement,  are  so  satisfactory  that  that  proportion 
has  been  used  ever  since.  , 

The  concrete  work  at  Woolwich,  Eiiglaud.  and  elsewhere 
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in  England  and  Europe,  of  sixty  to  100  years  ago,  was  built' 
with  lime  and  pozulana — a  cement  mucli  inferior  to  any  cement 
made  today.  Yet  those  walls  have  stood  the  sea  waves  all  this 
time  without  serious  injury.  But  the  strongest  evidence  is  the 
old  Boman  concrete  work  at  Pevensey,  Richmond  and  Bochestar, 
England,  and  in  the  sea  walls  of  Italy  that  have  stood  the  never 
ceasing  battling  with  the  elements  for  2,000  years. 

But  you  ask,  will  the  cement  work  be  any  better  constructed 
than  the  stone  work  was?  I  answer,  yee,  if  the  county  will  furnish 
the  material.  There  should  then  be  no  doubt  about  the  quality  and 
quantity  being  used,  and  in  every  coimty  there  are  now  experi- 
enced cement  workmen. 

DISCUSSION. 

A  Member:  How  large  is  the  largest  of  the  culverts  you 
built  of  concrete? 

Mr.  Bartholomew:  The  largest  is  six  feet  in  diameter. 
We  do  not  depend  upon  our  own  experience  in  this  matter,  but 
upon  others.  There  is  no  limit  to  the  size.  Bridges  are  being  built 
throughout  of  concrete. 

Chairman  Strawn:  Would  you  still  maintain  the  same 
form? 

Mr.  Bartholomew:  Yes,  sir.  That  general  form  applies  to 
all  concrete  culverts.    It  is  to  be  used  for  any  size. 

Chairman  Strawn:  I  will  ask  the  engineers  if  there  can  be 
any  criticism  to  the  form  I  have  suggested  (indicating  modifica- 
tion made  on  Mr.  Bartholomew's  diagram),  giving  greater  water 
way  and  also  saving  very  materially  in  the  yardage  of  your  struc- 
ture? 

A  Member:     There  would  be  the  same  objection  as  in  the 
case  of  a  flat  bottomed  ditch,  except  in  this  case  it  would  be  hard 
and  smooth.    A  thin  layer  of  water  will  not  flow  over  so  rapidly  * 
and  will  leave  a  deposit  of  sand ;  with  a  sharper  curve  it  will  more 
readilv  clear  itself  of  any  material. 

Mr.  Kinnear:  Is  that  construction  as  strong  as  the  cir- 
cular? 

Chairman  Strawn:     This  (indicating)  is  supposed  to  still 
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iii(iri)iiMi  ihii  iittvut(Ui  of  your  abutment  and  I  can  see  no 
VfUy  wti  t'4inii(it  iiuUio  tiiem  miUtantially  in  that  fonn. 

Mr.  (hlpMlridk:  I  would  like  to  suggest  that  the  consonc- 
Ui*h  nl  \U\i  \^t^\UflV  in  a  \\>Ty  8xuall  matter  of  expense;  bat  ererr- 
lUiMg  llmi  (iHttniii  out  of  uuiform  canstruction  will  add  u>  «M)ei; 

{ %K\ni\ki\\  Strawu :  ThL»  is  for  a  culvert*  noc  a  sew^r.  Tae 
(\^4U\u^  w  l^\  I  »\(^t>(^t  this»  i«  that  I  have  known  lduu:  f'>i!3L  z^ 
kUud  iu  (vvUvt  xliH^H'  aud  pt^fonu  all  the  odicetfr  neosEazy. 

VXJvuvl  luuU:  1  will  sa\\  Air.  Chairman^  I  Think  I  Jii-** 
Uv  14  lU^vruilviulvul  v^l*  either  a  turnpike  or  pLink  rrjaii  rar  IZ  t 
iiv*  Nv<u%  \^itU  vuNvrc^  aud  I  do  not  n?meii:s>vr  .mti  snii't:  ji- 
'tiaiKv  xnIuto  iho  5n\litueut  iu  the  culvert  ■raii*;*!  .U17  t*': — r. 
V'l  the  UvuMe  ^vi4s  oaiu>ed  bv  the  wa^hio^:  *niz  .i  "nt  .-ii'^irs. 
I  bu\v  e^vu  ijv'we  iv  !(v  trv*u?ii^  to  tMir  ;i  'Aiz  <i~nv  ji  *iitf  -«rean 
IsVa  iv  v^x(.»  lacm  ttvui  wti^il::J^  -.ui^  lid  ril^^r^  5  ;*'x:  ::.-r:i 
\\\\l  'U  ''iv  '^'.M  vluv'v  It  NV'!I  u*-'t  wajsu  jur*  \rir«»nii:::i.:^~.  'i^^ ' 
.4U  JKH  \na  vK»\\H  >%t'»!»  ',>r.eu.  1  Jad  a  r»>iwi  !»'nizii?t4  i!«"  '^•.* 
^»i:d  V^  vx\/d  *K»t  .cfooi  :v  yut  it  i«.  \vi  tv?!  mn*  'i^*t  .r^'^'iii'jt;  : 
\io;».vi  .v'tv.  ^.v  uiuvd*  A:id  I  >uituilH-r  .n  'Ct-  ns*-  -r  :-*'  "ii  -izi 
*:  as  ^.^i  tvi   c  ',»ui.vi   iKui  .»u   i-i*  »!  ':if  ,r^Mj.i:-.  '    -r^:- rr^i    *_-  ' 

N.:  ..  .^    V  ».  •%    ..1    ^^  -*i^' «    i.v    ;"*     :    \.ii*^ri**.    *   :»-    :-.'     ::- .     ~ 

i».4^    >    ••.    >a   ♦*    i*^»*    *   ^••«»«*.       I.   .    ^'*     -•*■      !'*•     i^n-    ::. 
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where  thej  have  to  haul  sand  or  gravel  three  uules  at  least,  but 
where  they  have  clay  to  make  brick  right  next  to  the  road. 

Chairman  Strawn:  It  seems  to  me  it  is  a  matter  of  econ- 
omy,  aad  we  must  depend  largely  upon  contingencies  of  the  lo- 
cality where  the  improvement  is  made. 

Mr.  McKay :  Last  year  I  had  charge  of  some  tunnels  for 
steam  pipes,  five  feet  in  height  and  four  feet  in  width  in  the 
clear.  I  recommended  a  cement  concrete,  but  others  seemed  to 
be  so  much  afraid  of  it  they  would  not  adopt  it,  and  I  would  like 
to  ask  the  opinion  of  the  members  as  to  using  concrete  instead  of 
brick  for  such  purpose. 

Chairman  Strawn:  Some  of  our  people  have  not  been  edu- 
cated up  to  the  real  value  of  concrete.  Our  county  commissioners 
have  certainly  not  appreciated  its  merits,  and  many  contractors 
and  builders  are  coming  that  way  and  beginning  to  appreciate 
the  value  of  concrete.  In  Toledo  most  all  the  buildings  have 
concrete  foundations,  and  in  Cleveland,  where  25  years  ago  you 
could  not  find  a  concrete  foundation  anywhere,  it  is  being  largely 
used. 

Mr.  McKay:  I  will  ask  Mr.  Brown,  are  your  tunnels  for 
steam  pipe  constructed  of  brick? 

Mr.  Brown:     Of  brick.  , 

Mr.  Newbury:  Hoarding  the  question  asked  as  to  the 
comparison  of  a  concrete  and  brick,  I  have  made  a  rapid  calcula- 
tion here.  Taking  22  red  brick  to  the  cubic  foot,  which  I  think 
is  correct,  1,000  brick  would  make  46  cubic  feet.  Figure  this 
brick  at  $5  a  thousand.  Taking  concrete  one  to  eight,  45  cubic 
feet  is  equivalent  to  1,000  brick.  This  would  require  for  cement 
$3;  sand  and  gravel  at  $1  a  yard,  $1.50;  which  would  make  the 
materials  for  45  cubic  feet:  Brick  $5,  concrete  $4.50.  That  is  not 
counting  anything  for  the  mortar  in  the  brick.  In  regard  to  the 
labor  in  concrete,  it  is  less'than  brick  work.  It  is  cheaper  because 
necessarily  not  so  ddllf  ul. 

Mr.  Gilpatrick:  Give  me  a  word  here.  This  member  (in- 
dicating Mr.  Kinnear)  made  a  remark  here  that  I  hops  he  will 
make  to  the  Society;  criticisms  on  cement  sewers,  whether  de- 
sirable or  otherwise. 
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Mr.  Einnear:  I  do  not  know  whether  I  could  give  that 
statement  satisfactorily.  At  one  time  Colonel  Waring  became 
very  much  interested  in  concrete.  I  was  acquainted  with  him  at 
that  time  and  he  had  prepared  a  concrete  or  cement  pipe  for 
sewers.  He  sent  me  a  sample  from  IsTew  Jersey,  and  I  was  much 
taken  with  it  It  was  in  sections  and  seemed  just  the  thing. 
Afterwards  I  saw  a  good  deal  of  criticism,  either  in  a  pamphlet 
or  a  circular,  about  the  failure  of  that  class  of  sewer  pipe.  I  can- 
not give  any  personal  knowledge.  It  was  simply  somethii^  I 
read.  It  rather  saddened  my  ideas  on  cement  pipe,  although  I 
am  a  great  advocate  of  good  cement  concrete.  It  is  one  of  the 
materials  which  has  been  neglected  too  long.  I  have  fully  made 
up  my  mind  that  in  all  my  work  after  this  I  will  use  nothing  but 
the  best  class  of  cement. 

Mr.  Bartholomew:  I  am  neither  an  engineer  nor  sewer 
builder,  but  in  my  reading  I  am  always  interested  wherever 
cement  is  used,  and  I  have  noticed  that  in  the  city  of  Brooklyn, 
for  twelve  years  or  more,  they  have  been  using  cement  for  sewers 
and  cement  pipe  wherever  they  needed  small  pipe  for  any  pur- 
poses. Also  in  Newark  and  Jersey  City  it  is  very  largely  used. 
They  continue  to  use  it  and  are  satisfied. 

Mr.  Kinnear:     Do  you  know  how  it  is  made? 

Mr.  Bartholomew:  The  most  of  it  is  made  in  moulds  and 
placed  in  the  ground.  The  other  is  made  in  the 
ground  with  flat  coiled  center.  I  cannot  give  you 
the  name  of  the  patentee,  but  it  is  said  to  be  very  satisfactory. 
He  winds  it  around  a  bar  or  pole  and  then  builds  his  c(Hicrete 
around  it  and  pulls  it  out  at  the  end  and  continues  with  50 
foot  lengths.  It  seems  to  be  an  economical  manner  of  making 
continuous  pipe. 

Mr.  White :  I  understand  the  government  engineer  at  New 
York  City  has  condemned  the  use  of  limestone  in  concrete.  I 
would  like  to  know  if  any  one  present  has  had  any  experience 
in  that  line. 

Mr.  Bartholomew:  I  think  I  read  almost  everything 
printe<l  on  cement,  and  I  never  saw  anything  of  that.    lamestone 
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is  used  the  world  over  in  cement^  and  if  it  ruins  concrete  it  is  a 
great  disooverv. 

Mr.  Wliite:  The  statement  was  made  in  a  magazine  pub- 
lished by  the  Municipal  Paving  Co. 

-Mr.  Kinnear:  Bear  in  mind  one  things  that  whatever  you 
see  in  the  newspapers  is  absolutely  correct.    (Laughter.) 

Mr.  Judson:  I  know  by  experience  that  it  is  one  of  the 
most  difficult  things  in  ihe  world  to  get  a  stone  mason  or  con- 
tractor to  make  good  concrete.  It  can  be  made  very  easily,  but 
requires  thorough  mixing,  material  prepared  properly  and  the 
average  contractor  is  not  inclined  to  give  it  the  required  care  and 
attention  unless  you  watch  him  carefully.  There  is  much  ma- 
terial used  called  concrete,  which  fails,  and  for  that  reason  prob- 
ably the  public  has  been  prejudiced  against  it. 

Mr.  Stump:  I  would  like  to  ask  in  using  that  for  a  large 
culvert  what  would  you  have  for  an  outlet.  Seems  to  me  it 
would  not  do  to  make  it  entirely  of  that  concrete. 

Mr.  Bartholomew:  There  is  no  trouble  in  the  world  in 
laying  blocks  of  concrete  at  the  outlet  and  there  is  nothing  better. 

Oolonel  Innis:     How  would  a  block  of  stone  do? 

Mr.  McKay :     It  is  better  than  stone. 

Mr.  Bartholomew:  I  have  seen  a  great  deal  of  concrete.  I 
have  spent  ten  years  of  every  day  life  in  the  business. 
There  are  nearly  always  two  conditions  most  necessary  to  secure 
good  cement  work,  quantity  of  cement  and  quality  of  other 
material. 

Chairman  Strawn :  With  sense  in  mixing — I  must  put  that 
in.  I  can  refer  to  two  jobs  of  work  done  in  our  city  at  the  same 
time,  two  sidewalks  built.  One  man,  in  order  to  get  an  excellent 
quality  of  work,  got  crushed  stone  at  Massillon.  He  was  a  dealer 
in  cement  and  anxious  to  get  the  finest  possible  job.  I  was  having 
some  walks  built  around  my  own  place  at  the  same  time  of  Port- 
land cement  also.  The  walk  he  put  in  went  all  to  pieces  the  first 
winter.  Mine  has  been  down  five  years  and  I  think  any  one 
will  say  that  it  is  as  nice  now  as  the  first  week  after  it  was  laid. 
I  mixed  it  myself. 

A  Member:     What  did  it  cost  per  square  foot. 


Chaimuui  Stniwn:  About  8  cents  for  material  and  die 
labor  expended  mi  it. 

A  Member:     Wbat  cement  did  jaa  uatt 
Cbairman  Strawn:     Bnekeje  Portland  cem^it. 

A  Member:  Wbat  was  tbe  deptb  of  the  oHnpleted  stnie- 
ture? 

Chairman  Strawn:  The  ground  was  descending  at  the  rate 
of  abont  two  feet  and  a  half  in  a  hnndred  feet,  so  the  drainage 
was  a  II  right.  I  pat  in  eight  or  nine  inches  of  coane  gravel,  made 
thoTOH^ly  solid  by  ramming.  Then  the  base  of  o<mcrete,  making 
it  a  verr  little  thicker  in  the  center  of  the  walk  to  about  three 
inches,  mbdng  it  one  part  cement  and  seren  parts  grareL  The 
top  part  of  sharp  sand,  mixed  one  part  cement  to  two 
of  sand.  The  difference  in  the  cost  when  they  come  to  count  the 
adyantage  gained  by  Portland  cement,  having  the  quality  of 
going  farther  than  ordinary  cement,  is  smalL 

A  Member:     What  is  the  depth  of  the  top? 

Chairman  Strawn:  One  inch,  and  the  bottom  probably 
three  and  a  half  in  the  center. 

Mr.  McKay:  Is  it  not  bad  policy  to  mix  two  different 
brands  of  cement  in  pavements,  anyhow? 

Chairman  Strawn:  I  never  could  see  why  one  should  try 
to  economize  so  closely  as  to  mix  it 

Mr.  Bartholomew:  Under  no  circumstances  use  natural 
cement  in  sidewalks.    I  have  seen  thousands  of  failures  from  it 

A  Member:     What  is  the  best  to  use? 
Mr.  Bartholomew:     Buy  Portland. 

Mr.  Gilpatrick:  Do  you  account  for  the  failure  of  your 
neighbor  and  the  success  of  yourself  in  the  mixing,  and  not  in 

the  sand? 

Chairman  Strawn :  The  whole  trouble  was,  that  man  had 
an  expert  plasterer  to  mix  the  cement  and  lay  the  walk,  an 
Englishman  who  had  his  ways  as  fixed  as  a  rock.  He  worked  it 
too  much.  He  had  better  sand  than  I  had,  but  it  was  the  fault 
of  the  workman.  That  is  the  reason  I  said  there  must  be  good 
sense  used  in  mixing.    I  have  had  more  trouble  in  the  last  eight 
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or  ten  years  in  cement  work,  from  men  who  claim  to  be  masons 
or  plasterers  than  ordinary  workmen  who  used  good  sense. 

Mr.  Bowden:  In  connection  with  my  father  I  have  had 
considerable  experience  in  the  matter  of  oement  walks.  We  have 
built  many  cement  walks  with  concrete  in  the  bottom  and  in 
almost  every  case  it  went  to  pieces.  We  have  tried  putting  Port- 
land cement  on  top,  but  it  scales  off  eventually.  We  have  found 
that  it  is  much  cheaper  to  make  a  walk  of  flag  stone  than  entirely 
of  Portland  cement,  and  it  is  liked  better  than  cement  work. 
We  have  gone  into  laving  flagstone  and  have  it  down  to  11  cents 
a  foot.    That  is  Grafton  flagstone. 

Professor  Newberry :  I  think  it  is  true  that  flagstone  walks, 
two  or  two  and  a  half  inch  flagging,  can  be  laid  cheaper  than 
oement.  They  are  laid  for  9  cents  in  Cleveland,  where  the 
cement  is  13  cents  a  foot.  In  business  stores,  where  it  is  neces- 
sary to  have  it  thicker,  it  is  cheaper  to  put  cement  than  flagstone 
four  inches  deep. 

Mr.  Snow :  I  would  like  to  go  one  better.  I  had  a  walk  put 
in  this  fall  for  8  cents,  laid  of  sawed  stone  flagginfzr. 

« 

Mr.  Bartholomew  detailed  at  length  tests  made  of  cubes  of 
marble,  Berea  limestone,  granite,  concrete,  etc.,  in  Germany,  at 
Boston  and  at  Belief ontaine.  The  tests  were  made  to  show  the 
comparative  wearing  qualities,  the  samples  being  placed  in  a  ma- 
chine under  pressure  and  exposed  to  the  action  of  a  grindstone 
run  at  a  regular  rate  of  speed  for  a  certain  length  of  time,  the 
blocks  of  cement  wearing  forty  times  as  long  as  Berea  sandstone. 

Chairman  Strawn:  It  is  becoming  almost  universal  now 
in  Chicago  to  use  cement  walks.  I  went  to  quite  a  good  deal 
of  pains  to  inform  myself  in  the  matter  while  there  and  found 
<?ement  walks  beine  laid  in  almost  every  quarter  of  the  city,  with 
scarcely  a  single  stone  walk  being  put  down  anywhere. 

A  Member:  It  is  true  in  Cleveland  also,  with  flagstone 
quarries  in  the  city  limits.  The  very  best  streets  are  using  cement 
walks.  I  am  heartily  glad  to  hear  this  discussion,  because  I  am 
personally  very  Uiuch  interested,  and  hope  to  see  others  come  to 
the  appreciation  of  what  I  think  is  one  of  the  most  valuable  in- 
gredients in  masonry. 


_228— 

Mr.  Snow:  I  want  to  ask  whether  any  gentlemen  here 
have  used  Portland  cement  for  cross  walka  in  streets. 

Mr.  Bartholomew:  I  do  not  like  to  reply  to  everything, 
but  it  comes  in  my  line.  Cross  walks  of  cement  are  very  com- 
monly used  in  southern  Michigan  and  northern  Indiana.  Most 
of  the  leading  towns  have  them,  made  of  Portland  cement,  about 

five  or  six  inches  thick.  Its  use  in  streets  has  been  growing. 
You  may  or  not  know  that  in  Bellefontaine  we  have  four 
streets  paved  with  Portland  cement,  the  entire  street,  and  it  is  an 
absolute  success. 

Chairman  Strawn:     How  long  have  they  been  down? 

Mr.  Bartholomew:  The  first  street  was  laid  six  years  ago, 
the  second  six  years  ago  and  two  fouir  years  ago;  and  there  is  not 
any  wear  on  those  streets,  except  where  the  blocks  come  together. 
They  were  put  in  in  blocks  5  and  6  feet  square,  but  should  not  have 
been  put  in  on  a  line  parallel  with  the  street,  but  should  have  been 
put  in  on  an  angle  with  the  street  The  result  is  there  has  been  a 
slight  wear  in  the  center  blocks  on  the  edge,  but  not  a  wear  that 
would  be  noticeable.  This  street  bears  the  heaviest  traffic  in  the 
city,  but  the  test  is  not  as  severe  as  upon  another  street,  where 
teams  are  standing  all  the  time  in  front  of  the  stores,  fourteen 
hours  a  day,  with  the  horses  stamping  continually.  That  street 
has  not  been  touched  in  seven  years  and  there  is  no  depression 
showing.  The  concrete  is  six  inches.  Two  of  the  streets  were 
built  on  the  old  surface.  My  experience  is  that  if  you  have  a  good 
si^lid  roadbeil  that  is  well  drained,  you  canned  better  it  as  a  founda- 
tion for  asphalt  or  concrete  by  taking  it  out  and  putting  in  broken 
stone.    But  vou  niuj^t  be  sure  it  is  well  drained. 

A  Member:     How  large  are  the  blocks! 

Mr.  Bartholomew:  The  blocks  are  five  and  six  feet  square, 
and  they  I'an  be  n^adily  taken  up.  Over  the  gas  and  water  pipe> 
thev  are  nmde  like  a  kevstone  to  an  arch,  and  thev  can  be  turned 
over  to  n^pair  the  pijM??s  and  then  replaced  in  their  former  position. 

Mr.  Snow:     WThat  is  the  cost,  as  compared  to  asphalt? 

Mr.  Bartholomew:  The  cost  was  $2.15  per  square  yard, 
inoludinsr  excavating,  putting  in  tile  drains,  curbs  on  the  side  of 
cement, 

A  Meuil^er:     Is  it  ever  slipj^ry* 

Mr  Bartliolomew:  Xo  more  so — not  as  much  so  as  wet 
aspluilt  aiul  uv>t  n\ore  so  than  virrided  brick.  In  that  respect  it  is 
no  lU'^rt^  oVici'iiorabie  than  any  S4>lid  pavement. 
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REPORT  OF  COMMinEE  ON  INSTRUMENTS  AND 

EXHIBITS. 

HARRY  M.  GATES,  COLUMBUS.         ^ 

Report  of  Committee  on  Instruments  and  Exhibits  was  read 
by  Harry  M.  Gates,  as  follows: 

Columbus,  Ohio,  January,  20,  1897. 
The  Committee  on  Instruments  and  Exhibits  desires  to 
make  the  following  report: 

Not  having  had  audience  with  any  of  the  other  members  of 
the  committee,  I  will  endeavor  to  perform  my  duty  as  best  I  can. 

We  have  only  two  exhibits  on  hand,  those  of  Messrs.  Ulmer 
&  Hoff,  of  Cleveland,  0.,  and  Mr.  Leo  Veit,  of  Columbus. 

There  was,  among  the  instruments  exhibited  by  Messrs. 
Ulmer  &  Hoff,  of  Cleveland,  0.,  a  J.  B.  Davis'  (patent)  solar 
transit  as  made  by  them.  This  instrument  deserves  special  men- 
tion, not  only  on  account  of  excellent  workmanship  and  design, 
but  also  by  reason  of  its  being  a  new  departure  in  solar  construc- 
tion. In  this  instrument  there  is  only  one  telescope  being  nsed 
for  solar  work,  the  only  addition  to  the  transit  being  that  of  a' 
simple  plane  reflector,  secured  to  the  object  end  of  a  telescope, 
capable  of  rotative  motion  in  its  transverse  axis,  (thus  forming  a 
permanently  fixed  polar  axis)  for  the  purpose  of  determining  the 
true  meridian.  By  this  combination  the  usual  solar  adjustments 
are  eliminated  and  only  the  ordinary  transit  adjustments  are  re- 
quired. The  other  instruments  shown  by  Messrs.  Ubner  &  Hoff 
are  a  plain  single  vernier  transit  without  needle,  a  light  mountain 
transit,  an  18  inch  Y  level,  besides  numerous  tapes,  plumb-bobs, 
etc. 

Mr.  Leo  Veit  exhibits  a  plain  engineer's  transit  and  level, 
both  of  his  own  make. 

There  is  an  instrument,  not  an  exhibit,  to  which  I  desire  to 
call  the  attention  of  the  profession,  and  that  is  a  protractor  made 
by  Browne  &  Sharpe.  This  protractor  is  very  plain  and  simple 
and  reads  from  two  to  five  minutes,  according  to  design  of  the 

17 
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instrument,  and  sells  from  $6  to  $7. 50.    I  have  used  it  a  great  deal 
and  find  it  very  convenient  and  accurate. 

I  desire  to  call  attention  to  those  engaged  in  sujrvejing,  and 
especially  to  those  just  starting  into  business,  to  the  manner  of 
preserving  and  filing  plats  and  records.  When  I  began  business, 
I  did  as  many  others  have  done,  pasting  the  copies  of  plats  into 
a  scrap  book.  This  method,  while  very  satisfactory  in  preserving 
the  recwds,  is  of  great  inconvenience  for  several  reasons. 

In  the  first  place,  the  scrap  book  is  large  and  requires  a 
vault  to  keep  it  safe  from  fire.  Another  objection  is  that  when 
you  are  called  upon  to  make  a  survey  you  must  first  take  a  copy 
of  the  plats  necessary  for  said  survey.  This  takes  time  and  some- 
times this  is  a  verj'  precious  element  I  advocate  and  have 
adopted  the  plan  of  placing  the  plats  in  manilla  envelopes  with  an 
openinp"  at  the  end  and  placing  these  envelopes  in  file  boxes, 
numbering  these  boxes  according  to  the  nimiber  of  plats  they  will 
contain.  The  advantage  of  this  method  will  readily  be  seen — 
the  plats  are  readv  for  use  at  all  times,  and  can  be  kept  in  any 
ordinary  safe. 
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PRESSURE  AND  STABILrTY  OF  EARTH. 

W.  C.  PAKMIiEY,  CLEVEI-AND. 

literature  pertaining  to  the  pressure  and  resistance  of  earth 
is  very  scanty.  'Hardly  a  structure  of  any  importance  can  be 
designed  without  involving  a  knowledge  of  the  actual  pressure 
of  earth  or  its  ability  to  resist  pressure.  The  lack  of  definite  in- 
formation on  this  subject  is  doubtless  due  to  the  varying  nature 
of  the  different  earths  and  to  the  variations  in  character  of  the 
same  soil  at  different  times. 

The  actual  pressure  that  any  partical  of  earth  will  exert,  or 
the  pressure  that  it  is  capable  of  sustaining  cannot  be  accurately 
foretold,  and  experiments  so  far  as  made  are  somewhat  con- 
llieting.  Owing  to  the  uncertainties  involved,  some  engineers 
reject  as  untrustworthy  and  misleading  all  theory  relating  to  the 
pressure  of  earth.  The  author,  however,  believes  that  a  cautious 
application  of  theory  is  often  valuable  in  fixing  limits  beyond 
which  it  is  unsafe  to  go.  In  order  to  understand  the  relation  be- 
tween theory  and  fact  and  the  mutual  aid  one  is  to  the  other,  we 
will  first  discuss  the  resulting  formulas  of  Bankine's  theory  and 
then  compare  them  with  results  of  experience. 

Earth  may  exert  its  force  in  two  ways,  first  by  an  active 
pressure  or  thrust,  and  second,  by  a  passive  resistance.  In  order 
to  properly  understand  the  subject  it  is  necessary  that  this  dis- 
tinction be  kept  clearly  in  mind.  The  following  formulas  of 
Kankine  are  taken  because  they  are  believed  to  be  the  simplest 
and  niost  trustworthy  of  any  yet  proposed.  Results  only  will  be 
stated  and  reference  is  made  for  their  derivation  to  his  works  on 
Analytical  Mechanics  and  Civil  Engineering. 

The  active  pressure  of  the  earth  is  exerted  in  two  principal 
directions:    First,  vertically,  and  second,  horizontally. 

Let  w=  the  weight  of  a  unit  volume  of  earth,  x=  the  depth 

below  the  surface  of  the  plane  against  which  the  pressure  is 
exerted,  a=  equal  the  area  of  the  plane,  A=the    inclination  of 

the  j)lane  to  the  horizontal,  B=  the  angle  of  repose  of  the  earth. 
Then  the  vertical  pressure  against  the  plane  is: 
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(1)     p=w  X  a  cos   A 

which  is  simply  the  symbolic  way  of  stating  that  the  vertical 
pressure  is  the  weight  of  the  prism  of  earth  vertically  above  the 
surface  in  question* 

The  pressure  latterally  upon  a  surface  of.  unit  length  and 
depth  X,  is: 

ro\     «  — w  X*     1— sin  B 

(^)     Px 2^    1+  sin  B 

The  stability  or  resistance  of  earth  laterally  upon  the  same 
surface  is : 

/o\  w  x'     1-f-  sin  B 

(3)  P.  =-2-    j-^^ 

The  supporting  power  of  earth  vertically  per  unit  area  is! 

(4)  p._wx,^j--j-^J 

Formulas  1  and  2  give  active  pressure  or  thrust  of  earth. 
Fomuilas  3  and  4  give  the  resistance  of  eartli  to  pressure. 

Formulas  for  earth  pressure  can  be  more  conveniently  used 
if  they  are  translated  into  the  equivalent  fluid  pressure,  and  a 
more  intelligent  understanding  of  them  is  obtained  by  comparing 
the  pressure  of  earth  with  that  of  water.  Xow,  since  water 
presses  equally  in  all  directions,  the  lateral  pressure  of  water 
against  a  submerged  vertical  surface  of  unit  length  and  of  depth 


X,  is: 


w  x' 


p=— ^,  in  which  w=the  weight  of  one  cubic  foot  of 

water. 

Comparing  this  wdth  formula  2  it  is  evident  that  the  earth 
will  exert  a  pressure  laterally  equivalent  to  that  of  a  fluid  which 
weighs 

1 — sin  B 
^1+sin  B 

pounds  per  cubic  foot.  In  like  manner,  the  equivalent  fluid 
pressure  for  the  horizontal  resistance  and  vertical  resistance  is  re- 
spectively, 

l+sin  B  fl+sin  B^  * 

^1 ^ — ^andw ; — ^ 

1 — sin  ^  LI — sin  Bj 
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For  example,  the  pressure  of  earth  weighing  100  pound3 
per  cubic  foot,  by  the  above  theory,  if  the  angle  of  repose  is 
1^:1,  id  equivalent  to  that  exerted  by  a  fluid  whose  weight  per 
cubic  foot  is: 

For  active  pressure  laterally,  100  jx"^ — \oo  Acy^^^^*^ 
pounds  per  cubic  foot. 

For  passive  pressure  laterally,  100   . — W'40'^^  ^^ 

pounds  per  cubic  foot. 

^          ^  .                               .     •      1AA  /1+sin   33°40'V 
For  passive  pressure   vertically,  100  I   . — o oo  Ar/) = 

1220  lbs.  per  cubic  foot. 

The  reliability  of  KanJdne's  theory  has  been  called  in  ques- 
tion by  many  engineers,  most  notably  by  Sir  Benjamin  Baker,  of 
England,  in  an  article  entitled  "The  Actual  Lateral  Pressure  of 
Earthwork,"  and  published  in  Van  ISTotrand's  Engineering  Maga- 
zine, vol.  24  (1881),  pp.  333  and  363.  He  concluded  that  the 
actual  horizontal  pressure  of  earth  is  only  about  one-half  that  in- 
dicated by  theory.  Most  of  his  experiments  and  observations 
were  upon  the  resistance  of  retaining  walls  to  earth  pressure. 
After  careful  study  of  this  able  article,  I  am  unable  to  agree  with 
the  conclusions  arrived  at  by  Baker: 

1.  Because  most  of  his  conclusions  are  made  from  newly  or 
only  partially  settled  embankment. 

2.  Because  in  many  cases  counterforted  walls  were  used 
where  the  increased  stability  of  the  wall  from  the  friction  of  the 
earth  on  the  counterforts  could  not  be  determined. 

3.  Because  in  several  experimental  walls  of  slag  or  coarse 
stones  the  stability  of  the  wall  was  increased  an  unknown  amount 
by  the  friction  of  the  earth  backing  upon  the  rough  back  of  the 
wall. 

It  is  also  claimed,  owing  to  the  fact  that  the  full  vertical 
weight  of  the  earth  does  not  always  rest  upon  the  structure,  that 
therefore  formula  1  gives  pressure  greatly  in  excess  of  that  act- 
ually produced.    This  appears  to  be  an  erroneous  conclusion. 

The  formula  gives  the  actual  weight  if  there  is  no  settlement 
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of  the  structure  and  if  there  are  no  cavities  or  only  partially 
compacted  earth  backing.  But  in  fact,  settlement  usually  oc- 
curs. The  structure  thus  tends  to  retreat  from  the  imposed 
weight  and  as  a  result  the  column  of  earth  directly  overhead 
tends  to  slip  down  to  a  new  position  thua  causing  frictional  re- 
sistance between  it  and  the  adjacent  earth.  A  portion  of  the 
weight  is  therefore  transferred  to  the  surrounding  material  in- 
stead of  it  all  cominsT  on  the  underlying  structure.  A  tendency 
to  form  a  natural  relieving  arch  is  thus  produced  and  the  ex- 
tent to  which  it  may  reduce  the  actual  weight  carried  by  the 
structure  depends  upon  the  nature  of  the  earth  covering  and  upon 
the  cohesion  and  compressibility  of  the  earth. 

In  the  case  of  gravely  broken  stone  and,  in  a  lesser  degree, 
sand,  there  is  little  or  no  cohesion.  These  matrials  are  practically 
incompressible  also,  hence  they  are  likely  to  bring  nearly  their 
ultimate  pressure  immediately  upon  the  structure.  On  the  other 
hand,  plastic  clay,  loam,  peat,  or  other  compressible  cohesive 
substance  may  temporarily  bridge  over  any  cavity  caused  by 
settlement,  but  they  will  gradually  settle  or  bend  downward  and 
ultimately  may  produce  a  greater  pressure  than  would  be  pro- 
duced if  they  did  not  ix)ssess  these  properties.  The  effect  of 
water  upon  these  materials  is  much  more  powerful  in  incrasing 
the  pressure  than  it  is  upou  sand,  gravel,  broken  stone,  or  any 
other  non-cohesive  non-compressible  material. 

Thev<e  facts,  therefore,  in  no  way  nullify  the  rigid  exact- 
nei>s  of  the  law  of  vertical  earth  pressure  as  expressed  by  formula 
1,  but  settlement  may  cause  the  pressure  to  be  so  distributed  that 
the  full  weight  is  not  borne  by  the  given  structure. 

The  estimated  pressure  that  may  come  upon  any  piece  of 
work  must  be  based  upon  a  careful  study  of  the  nature  of  th'j 
material  in  hand.  In  tunnel,  through  hard  clay,  only  a  small 
fraction  of  the  full  earth  jiressure  is  to  be  expected,  and  tempor- 
ary timl)ering:  may  or  may  not  be  used  accordingly.  Even  in 
such  casc^  it  is  not  safe  usually  to  build  permanent  work  without 
j>rovi(Hng  for  a  considerable  portion  of  the  full  pressure,  as  the 
(laiifror  of  water  softening  the  clay  is  usually  Considerable,  and 
the  clay  in  time,  may  deflect  downward  enough  to  severely  tax 
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the  strength  of  the  work.  In  water  bearing  sand  or  silt,  nearly 
or  quite  the  full  theoretical  weight  may  ultimately  rest  upon  the 
work.  In  dry  or  only  moist  sand  and  gravel,  about  one-half  the 
full  weight  may  be  expected  at  first,  but  this  will  probably  in- 
crecise  afterward.  The  greater  the  depth  below  the  surface,  the 
less  will  be  the  proportion  that  the  actual  pressure  bears  to  the 
full  theoretical  weight. 

As  already  stated,  in  attempting  to  disprove  the  theoretical 
intensity  of  the  horizontal  pressure  of  earth.  Sir  Benjamin  Baker 
uses  the  retaining  wall  as  his  chief  argument.  He  finds  in  many 
instances  that  walls  sustain  for  a  considerable  time  a  higher  bank 
of  earth  than  that  indicated  by  theory.  These  facts  and  experi- 
ments only  illustrate  the  general  law  of  earth  pressure  that  its 
full  pressure  is  not  exerted  at  first  owing  to  cohesive  properties 
usually  possessed,  but  as  stated  by  Rankine,  cohesion  is  too  un- 
certain an  element  to  be  trusted  in  practice,  its  effect  is  neglected 
in  deducing  the  fonnulas  for  earth  pressure.  That  in  practice 
it  is  not  usually  safe  to  expect  less  than  the  theoretical  pressure; 
is  proved  by  the  following  table,  which  shows  the  thickness  of 
retaining  walls  required  by  theory,  compared  with  the  thickness 
given  by  standard  rules  resulting  from  centuries  of  actual  en- 
gineering experience. 

A  fundamental  principal  in  the  stability  of  masonrv-  struc- 
tures is  that  the  line  of  resistance  or  resultant  of  all  the  forces 
acting,  should  not  depart  at  any  point  from  the  middle  third  of 
the  masonry.  Let  us  take,  therefore,  for  illustration,  a  trapezoidal 
wall  and  determine  its  amoimt  of  stability  on  the  condition  that 
the  resultant  of  all  the  forces  acting  shall  not  cut  the  base  outside 
of  the  middle  third.  We  can  then  compare  the  thicknesses  of 
walls  required  for  different  kinds  of  materials  with  walls  for  the 
same  materials  proportioned  by  standard  empyrical  rules. 
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In  Fig.  1,  let  a=  width  of  top  of  wall. 
^    ir-^  b=  width  of  bottom. 


PICi./ 


x=height  of  wall,  with  vertical  back. 

z=vertical  distance  of  center  of  gravity 
of  wall  above  the  base. 

y=horizontal  distance  of  center  of  gravity 
from  center  of  base  of  wall. 

w=weight  of  one  cnbic  foot  of  masonry. 


The  following  equations  may  then  be  stated: 

X  (2a4-b) 
^—  3  (a-fb)  •  . 
(b— a)  (2a  -f  b) 
^  6  (a+b) 

The  moment  arm  for  the  entire  wall  about  the  point  0,  at 
the  outer  limit  of  the  middle  third  is: 

Moment  arm  ^-^-^- — ^/  j' . . — ',  and  since  the  weight 

6  ^       6(a+b)       '  ^ 

a+b 
of  a  unit  length  of  wall  is  wX— — -,  the  moment  M  of  the 

Wx  (b^  +  ab a') 

wall  about  O  is  M=  —^  ^  \    The  moment  arm  for 

b 

X 

eai'th  pressure  is  -^  and  the  horizontal  pressure  of  the  earth 

is  given  by  formula  (2),  hence  the  overturning  moment  of 
the  earth  pressure  M,  is: 

wx*    1 — sin  B 

™       6~    1+sin  B 

For  equilibrium,  the  moment  of  the  earth  pressure  and  that 
of  the  wall  must  be  equal,  hence  equating  the  values  of  M  and  m 
and  reducing,  we  get 


b=Vl25a»  +  ^ 


1 — sin  B 


a 

"2 


1+  sin  B 

which  is  the  required  thickness  for  the  bottom  of  the  wall  in 
order  that  the  resultant  of  all  the  pressure  shall  pass  through 
the  limit  of  the  middle  third  of  the  base. 
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If  the  wall  is  not  of  great  height  so  that  the  unit  pressure 
upon  the  masonry  is  small,  and  if  the  earth  foimdation  is  firm 
so  that  there  is  no  danger  of  settling  at  the  toe,  a  retaining  wall 
is  generally  considered  safe  if  the  resultant  cuts  the  base  a 
little  nearer  the  front  than  one-third  the  thickness  of  the  base. 
If  we  consider  the  case  where  the  resultant  cuts  the  bottom  of 
the  wall  one-fourth  the  width  of  the  base  from  the  toe,  by  a 
similar  process  we  get  for  the  moment  of  the  wall. 

M=^  (5b'+5ab— 4a') 

and  required  thickness  of  base, 


b=V  1.05  a'+.8^i  fe=^-i 

W     1-r  sm  B      2 

By  the  aid  of  the  formulas  already  derived,  the  foUpwing 
table  is  computed,  which  gives  data  pertaining  to  earth  pressure 
and  the  thickness  of  wall  required: 
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Columns  4,  6  and  8  respectively  give  the  equivalent  fluid 
pressure  for  the  active  horizontal  pressure,  the  static  horizontal 
resistance,  and  the  static  vertical  resistance  for  the  various  kinds 
of  earth.  Column  9  gives  the  required  thickness  at  base  for  n 
retaining  wall  10  feet  high  and  2  feet  thick  on  top,  in  order  to 
sustain  the  pressure  of  earth  level  with  the  top  of  the  wall,  and 
when  the  resultant  of  the  pressure  of  earth  and  weight  of  wall 
cuts  the  base  one-third  the  width  of  base  back  from  the  toe. 
Column  10  gives  similar  thickness  for  wall  when  the  resultant 
cuts  the  base  one-fourth  the  bottom  thickness  of  the  wall  from 
the  toe. 

One  cubic  foot  of  earth  is  assumed  to  weigh  100  pounds. 
One  cubic  foot  of  masonry  in  wall  is  assumed  to  weigh  125 
poxmds. 

Empyrical  formulas  for  thickness  of  retaining  walls  are  de- 
rived from  experience  extending  throughout  the  history  of  man. 
He  has  learned  by  failure,  hence  knowledge  of  this  kind  is  the 
safest  that  can  be  applied  as  a  criterion  of  theoretical  results. 

After  reviewing  a  large  number  of  observations  and  ex- 
periments, Benjamin  Baker  concludes  that  the  bottom  thickness 
of  a  retaining  wall  should  never  be  less  than  one-fourth  the  height 
where  the  face  batter  is  about  1  in  5,  nor  is  it  ever  necessary  to 
make  the  bottom  thickness  more  than  one-half  the  height.  A 
general  rule  stated  by  the  editors  of  the  Engineering  News  is  to 
make  the  bottom  thickness  three-sevenths  or  43  per  cent,  of  the 
height.  Trautwine  in  his  pocket  book  makes  the  thickness  of 
wall  vary  from  35  to  50  per  cent,  of  its  height,  depending 
upon  the  kind  of  wall  and  the  kind  of  material  composing  the 
backing. 

Turning  now  to  the  table,  the  natural  slope  of  material 
ordinarily  met  in  practice  ranges  from  1 :1  to  2 :1.  It  is  very  rare 
indeed  that  a  wall  is  required  to  support  a  material  having  a  less 
angle  of  repose  than  2^  :1.  Comparing  thicknesses  of  wall  as  given 
in  colunm  9  between  these  ranges,  we  see  that  it  accords  well  with 
the  empyrical  limits  as  above  stated,  and  by  column  10  the 
theoretical  thicknesses  required  accords  perhaps  even  better  with 
the  results  of  experience.     This  latter  result  is  probably  due  to 
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engineers  allowing  the  resultant  of  the  forces  to  pass  somewhat 
nearer  the  toe  than  one-third  the  bottom  thickness  of  the  wall. 
Application  of  the  same  reasoning  to  walls  even  30  feet  high 
and  sustaining  eartli  whose  nattiial  slope  is  2^:1  gives  bottom 
thickness  about  50  per  cent,  of  the  height,  thus  again  confirming 
the  same  conclusion. 

Only  one  conclusion  seems  to  be  justified  by  this  comparison, 
viz:  ,That  Rankine's  formulas  for  the  active  vertical  and  lateral 
pressure  are  close  approximations  to  the  truth,  and  that  they  fix 
the  maximum  value  for  earth  pressure.  Owing  to  special  condi- 
tions prevailing  in  certain  cases,  the  pressure  is  not  so  great  as 
that  given  by  formula,  but  on  account  of  the  unoertainty  of  these 
elements,  it  is  not  safe  in  practice  to  assume  a  less  lateral  pressure 
than  that  given  by  formula. 

With  respect  to  the  static  resistance  of  earth  against  pres- 
sure, either  vertically  or  laterally,  the  results  of  theory  are  much 
more  questionable.  Since  Rankine's  whole  discussion  depends 
upon  only  one  principle,  viz:  The  frictional  resistance  among 
the  earth  particles,  and  since  conclusions  relating  to  the  lateral 
pressure  are  closely  approximate  to  the  truth  when  we  conader 
the  ultimate  probable  pressure  of  earth,  we  may  reasonably  sup- 
pose that  the  formulas  for  resistance  have  more  than  guess  work 
as  their  basis. 

Indirect  light,  however,  may  be  shed  upon  the  subject  by 
the  behavior  of  circular  ring  sewers  under  continuous  exposiu^  to 
earth  pi^essures.  As  is  well  known,  the  t-endency  of  circular 
sewers  is  to  spread  laterally  opposite  the  center  of  the  sewer 
unless  there  is  lateral  stability  of  the  earth  suflicient  to  resist  the 
outward  thrust  of  the  arch.  By  the  theory  of  the  arch,  the  out- 
ward thrust  upon  the  soil  can  be  approximately  calculated.  If 
the  sewer  retains  its  original  form,  we  know  that  the  thrust  is  less 
than  the  soil  is  capable  of  resisting.  If,  on  the  other  hand,  lateral 
spreading  occui's,  we  know  that  the  limit  of  stability  has  been 
exceeded.  Applying  this  process  to  the  following  cases,  we  are 
able  to  draw  some  practical  conclusions  regarding  this  obscure 
subject. 

An  exceptional  sewer  was  built  in  South  Bend,  Ind.,  and 
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is  reported  by  Mr.  Wm.  M.  Wliitten  to  be  in  good  condition  after 
several  years  of  service.  (Proc.  Indiana  Soc.  Engineers,  1893.) 
This  sewer  is  eliptical  in  form,  48  inches  wide  by  66  inches  high, 
and  is  composed  of  a  single  ring  of  brick,  four  inches  thick.  Its 
depth  in  places  is  23  feet  below  the  surface,  and  the  ground  varies 
from  good  gravel  to  quick  sand.  In  some  places  the  sewer  is  8 
feet  below  the  surface  of  ground  water. 

In  Fig.  2,  the  joint  of  rupture  is  approximately  calculated  by 
the  ordinary  theory  of  least  crown  thrust,  using  100  pounds  per 


FiCiURE  2. 

cubic  foot  for  the  vertical  pressure  of  the  earth  and  16  pounds 
per  cubic  foot  equivalent  fluid  presCTire  for  the  horizontal  earth 
thrust.  Sixteen  pounds  pressure'  horizontally  or  one-half  the 
theoretical  value  is  about  the  actual  pressure  of  newly  filled 
material. 

A  crown  thrust  of  about  2,100  pounds  is  thus  calculated, 
and  upon  this  as  a  base,  the  force  polygon  is  drawn  as  far  as  joint 
3,  the  joint  of  rupture.  The  line  of  resistance,  as  usual,  is  assumed 
to  begin  at  the  crown  and  at  the  upper  limit  of  the  middle  third 
of  the  sewer  ring.  By  the  assumptions  made,  the  direction,  mag- 
nitude and  point  of  application  of  the  force  upon  joint  3  becomes 
known.  It  is,  therefore,  possible  to  introduce  radial  external 
resist-ances  at  the  middle  point  of  each  ring  which  will  be  of 
sufficient  intensity  to  keep  the  line  of  resistance  inside  of  the 
sewer  ring.  For  safety  of  the  structure,  the  line  of  resistance 
should  be  kept  within  the  middle  third,  but  as  in  the  present  case, 
a  superior  quality  of  brick  was  used,  forces  are  introduced  of 
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sufficient  intensity  only  to  keep  the  line  of  resistance  from  passing 
outside  of  the  sewer  ring. 

By  calculation,  it  is  found  that  beginning  with  an  exteraal 
pressure  of  1,200  pounds  on  segment  4,  and  continuing  with 
1,500  pounds  applied  as  shown  in  Fig.  2,  to  each  of  segments  5, 
6,  7  and  8,  the  line  of  resistance  shown  by  the  broken  line  id 
obtained.  These  are  the  least  forces  that  will  maintain  the  line 
of  resistance  inside  of  the  sewer  ring.  It  will  be  noticed  at  joints 
4,  5  and  8  that  the  line  reaches  the  outer  limit  of  the  joint,  hence 
at  these  points  it  exerts  its  maximum  crushing  force  upon  the 
brick.  External  pressures  of  1,200  to  1,500  pounds  to  each 
segment  are  equivalent  to  from  1,100  to  1,400  pounds  per  squaie 
foot  pressure  radially  and  inwardly  upon  the  brick  work.  Xo^ 
since  this  sewer  has  stood  and  maintained  its  form  for  several 
years,  the  actual  pressure  exerted  by  the  earth  to  prevent  de 
formation  must  be,  roughly  speaking,  somewhere  from  1,100 
poimds  per  square  foot,  at  the  springing  line  to  1,400  or  1,500 
pounds  per  square  foot  at  the  bottom.  If  the  required  forcf- 
were  due  to  the  active  pressure  of  the  earth,  it  could  not,  by 
Table  1,  exceed  from  375  to  840  poimds  per  squaiB  foot,  depend- 
ing whether  the  earth  would  stand  on  a  natural  slope  of  1 : 1  or  2 : 1, 
a?  the  horizontal  fluid  pressure  of  earth  having  a  1 :1  slope  is  only 
17  pounds  per  cubic  foot  and  38  pounds  per  cubic  foot  if 
the  earth  takes  an  angle  of  2 :1,  the  total  depth  from  the  surface 
to  the  bottom  of  the  sewer  being  22  feet  As  the  pressure  re- 
quired is  greatly  in  excv^s  of  either  of  these  amounts  it  is  evident 
that  the  active  i>ressure  of  the  earth  is  not  sufficient  to  hold  the 
stiver  in  shape.  The  earth,  therefore,  must  act  as  a  foundation 
in  which  its  resisting  qualities  are  exerted. 

By  Table  1,  the  ultimate  possible  resisting  power  of  the 
earth  horizontally  when  of  material  sloping  2:1,  and  at  a  depth  of 
20  foot  to  the  springing  line  of  the  sewer  is  312x20=6,240 
]H)ini(ls  i>er  square  foot.  If  now  we  assume  a  required  factor 
of  safety,  or  i)erhap8  better  named  factor  of  uncertainty,  of  5, 
I  ho  allowable  pressure  would  he  about  1,200  poimds  per  square 
foot,  or  about  the  pressure  which  prol>ably  actually  exists.  It  is 
thus  seen  that  the  sewer  must  I'etain  its  proper  form  if  the  brio1% 
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do  not  actually  crush  from  the  pressure.  In  all  the  above  calcula- 
tions, the  sewer  is  supposed  to  be  ^npty,  as  the  additional  resist- 
ance required  by  the  pressure  of  the  water  would  not  be  ma  tens  i 
in  so  small  a  sewer. 

As  a  second  example,  take  the  case  of  a  lai^e  circular  sewer 
10'  3"  in  diameter,  4  rings  of  brick  thick  and  covered  with  3 
feet  of  earth  over  the  top  of  the  sewer.  The  sew^  is  also  sup- 
posed to  be  full  of  water. 

Using,  as  before,  an  initial  vertical  earth  pressure  of  100 
pounds  per  cubic  foot  and  horizontal  pressure  16  pounds  per 
cubic  foot,  equivalent  fluid  pressure,  joint  3  is  found  to  be  the 
joint  of  rupture.  Beginning,  therefore,  with  a  calculated  crown 
thrust  of  1,460  pounds,  applied  at  the  crown  horizontally  and  at 
the  upper  limit  of  the  middle  third,  the  line  of  resistance  shown 
by  broken  line  is  constructed  to  joint  5.  Had  the  same  process 
been  continued  to  joint  6,  the  line  would  have  crossed  near  the 
outer  edge  of  the  joint,  and  oontinuing  to  joint  7,  would  have 
passed  entirely  out  of  the  ring  at  h,  Fig  3. 

It  therefore  becomes  necessary  to  suppose  a  radial  pressure 
of  the  earth  in  excess  of  that  assumed.  In  order  to  retain  th-^ 
line  within  the  ring  four  cases  have  been  considered: 

1.  Assimie  radial  pressure  of  1,500  pounds  applied  to  each  of 
the  segments  below  joint  5.  The  resulting  line  of  Resistance  would 
follow  the  line  f ,  1,  i,  j,  k,  Fig.  3,  and  pass  out  of  the  brick  work 
at  k.  Evidently,  then,  the  pressure  exceeds  1,500  pounds  to 
each  segment. 

2.  Assume  1,800  pounds  applied  to  each  segment  below 
joint  5.  The  line  now  takes  the  course  f,  m,  n,  o,  p,  r,  s,  t,  and 
passes  out  of  the  ring  at  t.  This  amount  is  therefore  insufficient 
to  retain  the  sewer  in  form. 

3.  Assume  1,800  pounds  radial  pressure  applied  to  all  the 
segments  between  joints  5  and  9,  and  2,000  poxmds  to  those 
below  joint  9.  Xow  the  line  of  resistance  follows  the  course  f, 
m,  n,  o,  p,  r,  u,  v  and  does  not  pass  out  of  the  brick  work  at  the 
bottom  of  the  sewer. 

4.  Assuming  that  it  is  necessary  to  keep  the  line  of  resist- 
ance within  the  middle  third,  suppose  1,800  pounds  to  be  applied 
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radially  to  each  of  the  segments  between  joints  5  and  9,  and 
2y2{>0  pounds  to  each  segment  below  joint  9.  The  line  of  re- 
sistance now  takes  the  path  f ,  m,  n,  o,  p,  r  w,  x,  and  remains  en- 
tirely within  the  middle  third  for  the  whole  sewer. 

By  this  investigation  two  things  are  apparent:  First,  that 
the  outward  thrnst  horizontally  against  the  earth  at  the  springing 
line  is  less  than  the  downward  thrust  at  the  bottom.  Second, 
that  if  the  material  in  which  the  sewer  is  built  is  capable  of  with- 
standing a  pressure  horizontally  at  the  springing  line  of  1,800 
pounds  to  each  segment  or  about  1,000  i)ounds  j)er  sc^uare  foot, 
and  increasing  to  about  2,200  jwunds  to  the  segment  or  1,260 
jxninds  i)er  square  foot  downward  at  the  bottom  of  the  sewer, 
the  sewer  will  bie  retaine<l  in  its  circular  form  without  anv  addi- 
tional  masonry  support  below  the  si)ringing  line,  providing  the 
earth  in  this  region  has  not  been  disturbed. 

A  third  conclusion  while  based  entirely  on  theory  is  prob- 
ablv  true  and  t^eems  to  accord  with  observed  settlements  of  cir- 
cular  sewers,  viz:  (Comparing  results  given  in  columns  6  and  S 
uf  Table  1,  it  will  be  seen  that  the  supporting  power  of  ordinary 
earth  to  vertical  loads  is  al>out  twice  that  which  it  is' capable  of 
resisting  horizontally.  By  results  obtained  from  the  t^yo  ca^es 
of  sewers  investigated,  the  re<|uir(Hl  su|)i)orting  power  of  the 
i^irth  to  maintain  a  sewer  against  vertical  settlement  is  only  from 
10  to  '2^>  per  cent,  greater  than  that  requii'ed  to  prevent  its  sprea'l- 
ing  lat^erally.  It  is  thus  apparent  that  a  sewer  is  much  more  liable 
to  spread  laterally  than  to  settle  vertically.  The  same  effect  being 
observed  in  both  large  and  small  sewers  is  probably  true  also  for 
other  sizes. 

(3wing  to  the  complete  lack  of  direct  ex{)eriment  upon  tlie 
supporting  |x>wer  of  the  \iarious  earths  to  horizontal  pressure  there 
seems  to  be  no  data  available  for  either  proving  or  disproving 
the  corre<*tness  of  the  fonnula  for  horizontal  resistance  (formula 
:i).  All  the  direct  experiments  available  relate  to  the  vsupportiug 
power  of  the  earth  to  vertical  loads.  Here  we  get  some  light, 
l>nt  on  account  of  its  being  a  matter  of  guess  work  to  fix  a  value 
for  the  vertical  slope  (B)  for  the  earth  stratum  in  question,  since 
its  angle  of  I'epose  would  probably  be  changed  were  it  removed 
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4ind  submitted  tx)  weathering,  it  is  generally  as  safe  to  assume 
direi*tly  a  value  for  its  supporting  power  as  to  assume  an  unocr- 
taiu  value  for  the  natural  slope  and  then  calculate  the  supporting 
power  bv  a  foraiula  based  entirely  upon  frictional  resistance. 

The  presence  of  water  in  large  quantities  is  known  to  reduci- 
greatly  the  frictional  resistance  of  earth.  Very  wet  sand,  es])e- 
ciallv  if  tine  sand,  makes  one  of  the  worst  foundations,  vet  if  the 
water  is  drained  off  and  if  the  sand  is  confined,  considerable 
stability  is  stvured.  It  is  therefore  probable  that  a  material 
which  if  exposevl  to  weather  would  stand  on  a  slope  of  li  :1  or  2 :1, 
when  rendered  semi-fluid  by  large  quantities  of  water,  would 
have  a  frietional  stabilitv  of  4:1  or  even  ler>s.  Hence  the  difK- 
culties  of  tixing  values  for  the  oni>tants  of  the  formula  seo'ii 
practically  iu^urmouutable. 

lu  nianv  i-uses,  however,  the  results  ><►  cahnilated  are  foun'l 
t«c>  Ih?  not  l>ad  appn^>ximations,  and  it  is  probable  that  the  more 
unstable  or  the  more  nearlv  fluid  the  foundation  material,  the  more 
trustwort h  v  t  he  results  bv  f  ormiikis  4  and  5  will  become.  The  f  om  i- 
ulas  make  the  supporting  power  a  direct  function  of  the  depth 
Ivlow  the  surface.  It  is  doubtful  if  this  is  the  truth,  as  all  tests 
on  the  supporting  power  of  earth  foundations  either  neglect 
the  depth  at  which  the  test  is  applies!  or  only  consider  it  a  matter 
of  -jccoudary  iniportauce.  Owiiiir  to  the  complexity  of  the  quci- 
tion.  the  cibitom  of  euirineers  therefore  is  to  iimore  theoretical 
c«>rL<Merdrious  au<l  to  depend  entirely  upon  direct  experimental 
ivsult^. 

Yrom  the  f»>regoiiig  discussi<>n  the  following  general  c«^d- 
clu^iMUi;  <eeiu  to  be  justilied: 

1.  That  earth  presses  vertically  d^vwnward  with  its  full 
wvi^ht.  but  that  in  cases  where  settlement  of  the  structure  can 
tvcur,  a  purti<>n  of  tills  weight  is  sastaineii  by  the  adjoining 
earth. 

2.  The  deeper  below  the  sur&ce  in  terms  of  tiie  width  of  the 
c.\cuvii^I..m,  the  greater  will  be  the  proportion  of  the  vertical 
wciirlr  tlins  disrrihuted.  So  that  in  cases  where  the  depth  is 
•^cv»/r:il  times  the  width  of  the  excavatit>u,  the  actual  weisrht  sus- 
taincii  may  l.v  uuly  that  of  the  earth  lyiu;jr  I^^low  a  rather  point e*l 
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arch  over  the  structure  and  whose  span  is  the  width  of  the  ex- 
cavation. 

3.  When  the  structure  is  at  suqh  a  depth  that  conclusion  2 
applies,  the  pressure  actually  sustained  may  be  expected  to  in- 
crease with  the  lapse  of  time  and  finally  may  nearly  or  quite  equal 
the  full  weight  of  the  super-incumbent  earth. 

4.  The  proportion  that  the  actual  ultimate  pressure  is  of  the 
full  weight,  depends  upon  the  natui-e  of  the  material,  being 
greater  with  clay  and  fine  sand,  especially  if  wet,  and  less  with 
coarse  sand,  gravel,  shingle,  etc. 

5.  The  rate  of  increase  of  pressure  towards  its  ultimate 
pressure  is  greater  with  clay  and  sand  than  with  gravel  or  other 
non-cohesive  material. 

6.  The  initial  pressure  of  sand  and  gravel  is  greater  than 
that  of  clay,  providing  the  clay  is  not  saturated  with  water. 

7.  The  presence  of  water  not  only  makes  the  inci^ease  in  the 
pressure  of  the  earth  more  rapid,  but  causes  it  to  press  ultimately 
with  more  nearly  its  full  weight. 

8.  The  effects  of  water  upon  the  pressure  of  clays  and  very 
fine  sands  is  much  more  powerful  than  upon  the  coarser  sands  and 
gravels. 

9.  The  active  horizontal  thrust  of  freshly  deposited  earth 
may  be  only  one-third  to  one-half  of  the  theoretical  pressure, 
but  settlement  causes  an  increase  in  the  pressure,  and  it  is  not 
usually  safe  to  assume  lees  than  the  ultimate  theoretical  pressure. 

10.  Conclusions  5,  6,  7  and  8  apply  with  the  same  force  for 
horizontal  pressure  that  they  do  to  vertical  pressure. 

11.  Practically  nothing  definite  is  known  respecting  the 
abutting  or  resisting  power  of  earth  to  horizontal  pressure,  but 
for  ordinary  materials  it  is  probably  about  one-half  its  resistance 
to  pressure  vertically  downward. 

12.  Theory  is  of  almost  no  aid  in  determining  the  support- 
ing power  of  earth  to  vertical  loads.  Recourse  here  must  be  had 
to  direct  experiments  in  each  individual  case. 

13.  The  softer  the  material  or  the  more  nearly  fluid  it  be- 
comes, the  more  valuable  is  the  formula  for  supporting  power. 
ITence  in  cases  of  extremelv  bad  foundations  theorv  may  be  used 
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as  a  giiiilo  aiul  interpreter  of  direct  exi)eriraentii,  biit  iiiii>t  ii^t 
rej>lacc  them. 

14.  As  the  pressure  of  water  increases  the  active  pressure  of 
earth,  so  its  presence  de<?re«fies  the  stability  or  power  of  earth  to 
n»sijj4t  pressure. 

1,").  Cireat  caution  in  general  is  re^piire^l  in  the  application 
of  all  thei»retical  formulas  for  earth  pre«iure,  in  Qrder  that  the 
proper  j'ouclitions  may  Ih»  assumed;  and  their  cTiief  value  i<  their 
use  as  a  cheek  npon  dirrM*t  experiment  and  experience. 


qjMMl. 
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T  IS  DESIRED  to  call  the  attention  of  our  members 
J    to  those  who  advertise  in  the  pages  of  our  Report. 

It  is  hoped  that  all  members  will  patronize  them  if 
in  need  of  anything  in  their  respective  lines. 

See  that  they  are  promptly  informed  of  lettings  in 
your  vicinity  or  furnished  with  any  information  at  your 
command  which  may  be  of  service  to  them.  Advertis- 
ers are  especially  grateful  for  favors  of  this  kind,  and 
which  are  of  so  little  trouble  to  the  members. 

They  help  our  Society  by  advertising  with  us,  and 
it  is  therefore  only  just  that  we  should  show  them 
favors  when  possible. 


(GERMAN) 


ALSEN'S 

PORTLAND 

CEMENT 

Is  the  strongest  and  most  serviceable  Cement  mede,  and  will 
permit  the  admixture  of  a  larger  amount  of  sand  or  gravel  wttb 
less  toss  of  strength  than  any  other  brand;  tt  Is,  therefore,  the 
most  ecoBOnilcal. 

For  Sidewalks  It  gives  the  best  color,  and  the  most  endura- 
ble wearing  surface.  Most  of  the  prominent  Railroad  Bridges 
and  the  large  Office  Buildings  of  the  country  stand  upon  a 
foundation  of  concrete  made  of  ALSEN'S  CB/IENT. 


Heter,  by  permission,  to 

QEORQE  S.  MORISON. 
L.  CORTHELL. 
I  ALFRED  P.  BOLLER. 
SOOVSniTH  &  CO. 


,  X© 


Alsen's  Portland  Cement  Works 

New  York  Office,  143  Liberty  Street. 
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WESTINGHOUSE 

Rotary  Ristori, 

DAVIES 

Disc, 

WATER  METER5 


Accurate  and  Durable.     Not  Affected  by  Sediment. 

Noiseless. 


PITTSBURG  METER  CO. 

Office  and  Works,  EAST  PITTSBURG,  PA. 


THE    CUT    SHOWN    ABOVE    REPRESENTS    OUR 

SIPHON  EDUCTION  RANGE  CLOSET 

In  use  in  every  State  in  tlie  Union  and  in  Canada. 

Operates  witlwnt  movable  parts. 

Cannot  get  out  of  order. 

Investigate  and  \ve  will  convince  jou  tliat 

OOR  RANGE  IS  SUPERIOR  TO  ALL  OTHERS 

:-:     FOR    USE    IN     :-: 

Schools,  Factories  and  PuWic  Buildings. 

Wb  alao  make  Raw  S«waB«.  9lphona  for  disposal  of 
•cwage  In  places  not  within  reach  of  public  scwcr, 
U«C*vc    Automatic   Urinal    Tanks,    Siphon    Bductlon 

iOiDS-TOLlAMS  and  FIELD-WUnf,  SHWER  FUISHIKG  SIPBOffi 

ALL  OUR  SIPHOrU  OPERATB  WITHOin'  MOVINQ  PARTS. 

FLUSH  TANK  COMPANY. 

'—  AURORA,  ILL.,  U.S.A. 
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THE 


HOLLY  MAIUFACTDRIiG  CO. 


.  MAKERS   OF  .  . 


HORIZONTAL  AND  VERTICAL, 

COMPOUND  AND  TRIPLE  EXPANSION 


HIGH    DUTY 
PUMPING  .  . 


ENGINES 


. . . AND 


WATER  POWER 


PUMPS 


■3^^^^^ 


Principal  Office  and  Factories,  LOCKPORT,  N.  Y. 


CHICAGO  OFFICE,  1215  Marquette  Building. 
PORTLAND,  ORE.,  OFFICE.  315  Twelfth  5traet. 
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ACTIVE  MEMBERS. 


Abetmlhy,  C.  F, 
Alkire.  H.  E., 
AnudcD.  LewH  A 


Woodlyn.  Plcl 
Ashtabula.  Ad 
London,  Madi: 


SisiTcyn  and  Ci.il  Engi 
icn.  J..  Surveyor  and  Civil  Engi 

linion,  J.  W.,  Sup-lof  Road,  and  Am'i  Engi'r  Gallon,  Crawford  Co. 

N,  P,  &0,  R,  R. 

Il,  Bdnatd  S.,  Ciiil  Eniin»r.  Marion.  Marion  Co. 

^hleU.  Samuel.  Slale  Board  Public  Worki,,  CoiuinbuF.  Franklin  Co. 

ler,  Samuel  J..  Coiinry  Survtyor,  CItTtland  Cuyahoga  Co 

■Iholomew,  Geo.  W.Jr.,  Trea.uitr  Buckeye  Cement  Co.  Bellerontaioe.  Ohio. 

H,  A.  L  ,  Surveyor  and  Citil  Enfineer.  Nonhlield.  Summit  Co. 

•il,  Eugene  E.,  A«t'i  Eng'rin  Chargcof  Stwen,  Cleveland.  Cuyahoga  C< 


Bone.  Frank  A.. 


Prof  Hydraulic  and  i 

neering.  UniJ.  of 

Civil  Engmeer  and  Si 


Brown,  C.  N., 


Water  Wheel 


LEFFEL 


SAMSON  AND 
CASCADE^* 

UPRIGHT  AND  HORIZOSTAL. 

Suitable  for  all  Heads  from  3  Feet  to  2000  Feet. 

33  Years  la  tbo  BaBiaesa, 
DeeigniDg  and  building  Water  Wheels  for 
all  purposes  a  specialty.  These  wheels  secure 
AD  Unequaled  Conoentratlon  of  Power  and  an 
Unprecedented  High  Velocity.  Its  quickly  oper- 
ating balanced  fiates  afford  fine  regulation  by 
G<)Vernor, 

Satlsfacilon  Guaranteed.     Writ«  for  cata- 
logue of  either  wbeel. 

BOILERS  I  ENGINES 

-  Upright  and   Horizontal   from    3    Horse-power    Upwards. 

AUTOMATIC  and  PLAIN  SLIDE  VALVE  ENGINES. 

S(ND  FOR   PAMPHLCT  OF  OUR  BOILHB  AND  CNOINCB. 

JAMES  LEFFEL  &  CO.,  SPRINGFIELD,  OHIO,  U.  S.  A. 
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THE  PELTON 
WATER  WHEEL 


Embracing  in  its  Variation  of  Construction  and 
Application 


THE 


<«^OF    POWER... 


In  simplicity  of  construction,  absence  of  wearing  parts, 
high  efficiency  and  facility  of  adaptation  to  varying  con- 
ditions of  service,  the  PELTON  meets  more  fully  all  require- 
ments than  any  other  wheel  on  the  market.  Propositions 
given  for  the  development  of  water- powers  based  upon 
direct  application,  or 

ELECTRIC    TRANSMISSION 

under  any  head  and  any  requirement  as  to  capacity. 

'We  also  manufacture  a  line  of  water  motors  ranging 
from  a  fraction  of  1  H.  P.  up  to  lOO  H.  P.  in  capacity. 
These  motors  are  designed  for  running  from  water  works 
systems  and  will  be  found  much  more  efficient  than  any 
other  water  motor  on  the  market. 

Correspondence  invited.    Catalogue  furnished  upon  applicatioB. 

ADDRESS 

PELTON  WATER  WHEEL  COMPANY, 

121-123  Main  St.,  SAN  FRANCISCO,  GALA, 
or  143  Liberty  St.,  NEW  YORK. 


MODERN  PUMPING  MACHINERY 

FOR  WATER  WORKS,  BOILER  FEEDINO,  HYDRAULIC 
ELEVATORS,  MINE  PUMPINO.  ETC. 


Thli  EnBravlDB  reprcMnt*  Pis.  BO,  Triplai  Power  Pump,  ■  iao*t  ecoao 
ical  ■ppwalo*  In  camblnta  Electric  Ll^bt  and  Water  Worlu  plant*  ti 
imall  lowBi.    UdciccIImI  Id  point  ol  Durability  uid  Eftlclcscy. 


THE  DEniNQ  COflPANY 

Manulaclarer*  ol 

Hand  and  Power  Pumps, 

Hydraulic  Rams,  Spraying  Outfits,  Etc. 
»*A.LEM,  OHIO. 
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HJgiiBSt  Efficiency  Guaranteed 


In  Plants  Equipped  with 


Willans  and  Robinson's  Patent. 

Compound  or  Triple  Expansion. 

Condensing  or  Non-Condensing. 

•     .     .     175,000  Horse  Power  in  Use  or  on  Order.    .    •    . 


Especially 
Adapted 

^  i::sumaies  rurnisnea 

upon     Complete     Power    aod 

for 

Electrical  Equipments. 

-<^DIrect 

Coupling 

for 

Engines""^^> 

Driving   Dynamos 

or 

Ranging  from  75  to  900  I.  H.  P. 

Mill  Worlc. 

Supplied  from  Stocic  or  on  Spec- 

^ 

ial  Order. 

M.C.  Bullock  Manf  g.  Co. 


1 170  W.  Lake  Street, 


CHICAQO,  U.  S.  A. 


You    Should    See    Our    No.    27    Cataloj^ue. 
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ACTIVE  MEMBERS— Continued. 


NAMB. 

Brown,  J.  R.  C, 
Brown,  Jay  F., 

Bryan,  R.  A., 
Buck,  John  T., 
Burgess,  C.  H., 

Cellarius,  F.  J., 

Cbapin,  Loomis  E., 
Clark.  J.  H., 
Connar,  T.  C, 
Cook,  Louis  H., 
Courtright,  John, 

Craig,  Samuel, 
Cronley,  J.  C, 
Davis,  John  B., 

Davis,' C.S., 


BUSINESS. 

City  Civil  Engineer, 
Surveyor  and  Civil  Engineer, 

Civil  Engineer, 

Surveyor  and  Civil  Engineer. 

Civil  Engineer  and  Contractor, 

Assistant  City  Engineer, 

City  Civil  Engineer, 

Civil  Engineer, 

Civil  Engineer, 

Village  Engineer, 

Civil  Engineer  and  Surveyor, 

County  Surveyor  and  Engineer, 
County  Surveyor, 


RRSIDBNCB. 

I  ronton  Lawrence  Co. 

Cleveland,  Cuyahoga  Co.,  205  Cuy- 
ahoga Building. 

Portsmouth,  Scioto  Co. 

Cardington,  Morrow  Co. 

Cleveland,  Cuyahoga  Co.,  89  Euclid 
Avenue. 

Dayton,  Montgomary  Co.,  Room  8, 
City  Building. 

Canton,  Stark  Co. 

Loudonville,  Ashland  Co. 

Zanesville,  Muskingum  Co, 

Brooklyn  Village,  Cuyahoga  Co. 

Columbus,  Franklin  Co.,  2765^  South 
High  Street. 

Wapakoneta,  Auglaize  Co. 


Lima,  Allen  Co. 

Civil  Engineer  and  Land  Surveyor,   Cleveland,  Cuyahoga  Co.,  19  Euclid 

Avenue,  Room  1. 

Chief  Eng.  Massillon  Bridge  Co.,      Toledo,  Lucas  Co. 


0.  H.  JEWELL  FILTER  CO. 


CmirMifln  for  MUKICIPAL  rUTER  PLANTS  Of  m  awtltr. 


MANUFACTURCRS  OF 


The  Jewell  Filter 

The  Aoknowledged  Standard  of  Mechanical  Filtration. 

Chicago  Off  ice  and  Factory,  73-75  West  cJackson  Street. 

1310  Havemeyer  Building,  New  York. 
26  S.  fifteenth  St..  Philadelphia. 


SPECIAL  ATTENTION. 


I«  caltod  to  the  3,000,000  gallon  Filter  Plant  lately  inftallcd  at 
Lorain,  Ohio,  which  Is  givlaa  excellent  satisfaction.  It  removes  99  per  cent,  of  the 
hnctarla,  and  the  water  delivered  to  the  consumer  Is  as  clear  and  sparkling  as  a  diamond . 


OORRESROIMOEIMOE     SOL-IOITEO 
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ACTIVE  nEMBERS-Contlnued. 

T<A»>. 

UUSISIUi. 

■msiDixci. 

Divison.  F-  M.. 

Siineyor  and  Cml  EnginKr. 

WeiiMiDcheiter.  Piebk  Co. 

D.n,H,n.  L   B,, 

C..,l  E-Ki„eer, 

Del.«te.  DeJ.-iueCo. 

DeWill.  Chai.  E., 

Co,.my  Smveya,, 

Pori  Clinion,  OiUBa  Co. 

DilloB,  L.  A,. 

City  Livil  Enginitr. 

Hamihon,  Bullet  Co 

Doj.1..  P.  H  . 

Cml  Ennineer. 

Columbui,  Franklin  Co. 

Do-ler.  John  W,. 

Coimly  Surveyor. 

Troy.  Miuni  Co, 

Dunn.  Wm  . 

CouD,r  Surveyorand  Ci.il  Eosln«,. 

Egcnon.J  T.. 

IrODion,  Lawrence  Co, 

Even.  Wm.  H., 

Depuly  Counly  Surveyor. 

91  Chiihi.™  Sireei. 

Fauiet,  L.  A.. 

Surveyor  and  Civil  tn^ineer. 

Lorain,  Lorain  Co, 

CoMlySur^ejor, 

Dayion,  MoBIgonerr  Co, 

Guft,  Harry  M., 

Ci«l  E,>„„eer. 

iSJi  S.  High  Street, 

Cyer.  Wm,  Otl. 

Civd  EoBineer, 

AlLron.Sun.mil  Co, 

Grrritb.  W.  B  , 

.Sup't  W.ier  Work,  and  Cuy  Eni>. 

(Iberlin.  Lorain  Co. 

Gi«ien.  Charlei  H.. 

Surveyor  and  Civil  Engineer, 

Cleveland.  Cuyahoga  Co  ,  Boom 
am.  Ciiy  Hall. 

Gilp.i,ick,J„o.  1... 

Granville.  Licking  Co. 

Go.«IJ,Rober.C. 

C;..En„neer. 

SANDUSKY  PORTLAND  CEMENT  CO.^ 

SANDUSKY,   OHIO, 

M.s.F.cTu»^_oF  Portland  Cement 

Quarcnteed  Equal  to  the  B«5t  Imported  for  Side  WalkB, 
Concrete,  Etc. 

eo.ooo   BAi=eRci_s   souo    durino  -t«aa.... 

Unequaled    for   all    purposes  for 
which    Portland    Cement  is  used. 


Tests  and  Testimonials  of  Engi- 
neers, and  a  Useful  Pamphlet 
sent  free  on  application. 

BUCKEYE  PORTLAND  CEMENT  W. 

BEIiIiBVONTAINE.  OHIO. 
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Dyckerhoff  Portland  Cement 

IS  THE  BEST  PORTLAND  CEMENT  MADE. 

In  view  of  the  firm  hold  whJeh  the  Dyckerhoff  Cement  has  obtain- 
ed in  this  market,  dealers  in  other  brands  of  Cement  are  sparing  no 
efforts  to  persuade  those  interested  in  Portland  Cement,  that  such  and 
such  a  brand,  that  thev  have  for  sale,  is  equal  to  the  Dyckerhoff,  or  is 
made  near  the  Dyckernoff  works. 

This  demonstrates  that  the  quality  of  the  Dyckerhoff  Portland  Ce- 
ment is  considered  even  by  its  competitors  as  the  highest  obtainable,  a 
compliment  fully  deserved. 

Many  brands  which  may  show 'a  high  tensile  strength  at  a  short 
period,  wiU  not  stand  the  test  of  time,  and  are  subject  to  contraction 
and  expansion  in  volume  to  the  great  injury  of  the  work  in  which  they 
may  have  been  employed.  This  is  due  to  imperfections  in  their  chemi- 
cal composition  or  manufacture. 

The  Dyckerhoff  Works  produce  not  only  the  strongest,  but  also  the 
safest  and  most  reliable  Portlstnd  Cement,  unalterable  in  volume,  not 
liable  to  crack,  and  of  a  uniform,  never  varjring  quality. 

While  the  price  of  the  Dyckerhoff,  owing  to  its  more  careful  and 
expensive  manufacture,  is  a  trifle  higher  than  that  of  most  brands,  its 
vastly  greater  strength  permits  a  very  much  larger  addition  of  sand, 
which  really  makes  it  the  cheapest  and  most  reliable  cement  in  the 
market. 

Pamphlet  containing  directions  ^or  testing  and  for  the  employment 
of  Portland  Cement,  together  with  testimonisds,  will  be  mailed  free  on 
application. 

E.  THIELE,  •'«.^«^*S!?.'»?r*'  NEW  YORK. 


Union  Akron  Cement  Co. 

. .  50LE  MANUFACTURERS  OP  THE . . 

AKRON  CEriENT 

STAR  BRAND. 

The  Strongest  Natural  Hydraulic  Cement  Manufactured  in  America. 
In  Successful  Use  for  the  past  Fifty  Years. 

d  o  •  e  o 
CAPACITY  OF  WORKS,  2000  BARRELS  DAILY. 

O  O  fi  fi  o 

1^1     ERIE    STFREET.  BUFFALO,    N.  Y. 

19 
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Hydraulic  Cement 

...QUICK  SETTING... 

ISAIXEO   AND    IHMANUF'ACTURKO   BV 

OHIO    CEMENT    COMPANY,   f 

L.I3BON.     OMIO. 

^ikikkkikikkikkkktkikkiUkkikikAkkkkkikkkiikkkkikkkikikAkkkikikAkikikikikkikktkikikikAkAkikUWk 


MEACHAfl  &  WRIGHT, 

MANUFACTURERS'   AGENTS   FOR 

Utica 
Hydraulic 

Cement 


AND  DEALERS  IN 


Portland  and  Louisville  Cements, 
Michiga n  and  Alew  y ork  Stucco> 

96  MARKET  STREET, 
Telephone  Main  434.  ^^        P  H  I C  AGO. 


FRED.  QANDERT.  JOHN  OANDERT 

GANDERT  BROS. 

...Contractors... 


SPECIAI^TIES- 


STREET  AND  SEWER  CONSTRUCTION. 

Brick  and  Stone  Masons.    Steam  Road  Rolling  done  at  Reasonable  Rates. 

...MANSFIELD,  OHIO... 
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.ACTIVE  MEnBERS-Contlnued. 


NAMS. 

Grim,  John  C 
Gyger,  George  R., 
Hanlon,  J.  A., 
Hanlon,  Wm.  B., 

Harper,  J.  M., 

Harvey,  E.  E., 
Haseldne,  Edwin  D., 
Hill.  George  H., 
HiU,  H.  J^ 
Hoover,  Oliver  H., 
Howe,  C.  S.,  Ph.  D., 

Huston,  Samuel, 

Innis,  Gttstavus  S., 

Jackson,  E.  S.,  Jr., 
Judson,  Chas.  A., 
Kemmler,  Edw.  A., 


BUSINKSS. 

Civil  Engineer  and  Surveyor, 

City  Civil  Engineer, 

Civil  Engineer, 

Chf.  Eng.  C.L.  &  W.  R.R.  Co.,  Min. 
Eng.  Pitts.  &  Wheel'g  Coal  Co. 

Civil  Engineer, 

Surveyor  and  Civil  Engineer, 

Civil  and  Mining  Engineer, 

Civil  Engineer  and  Surveyor, 

County  Surveyor, 

Deputy  County  Surveyor, 

Prof.  Math,  and  Astronomy,  Case 
School  of  Applied  Science. 

County  Surveyor, 

Surveyor  and  Civil  Engineer, 

Civil  Engineer, 

Superintendent  of  Water  Works, 

Assistant  City  Civil  Engineer, 


XBSIDBNCB. 

Bryan,  Williams  Co. 
Alliance,  Stark  Co. 
Coshocton,  Coshocton  Co. 
N.  Philadelphia,  Tuscarawas  Co 

Cincinnati,  Hamilton  Co.,  Rich- 
elieu Building. 

London.  Madison  Co. 

Youngstown,  Mahoning  Co. 

Milford,  Clermont  Co. 

Marion,  Marion  Co. 

N.  Philadelphia,  Tuscarawas  Co 

Cleveland,  Cuyahoga  Co. 

Steubenville,  Jefferson  Co., 
001  North  Filth  Street. 

Columbus.  Franklin  Co., 
276^  South  High  Street. 

Elyria,  Lorain  Co. 

Sandusky,  Erie  Co. 

Columbus,  Franklin  Co,      ^ 


35,000   BARRELS 

SAY  LOR 'S  '•^"eVe;:? 

BEING  USED  IN  CONSTRUCTION  CONCRETE 
FOUNDATIONS  OF  POWER  HOUSES  AND  PIERS 
DURING  1896  AND  1897  FOR  THE  NORTH- 
WESTERN    ELEVATED     R.     R.    CO.,    CHICAGO. 

75,000  BARRELS 

Commercial  Tce"en? 

BEING  USED  IN  ERIE  CANAL  IMPROVEMENT 
DURING  1896  AND  1897.     NEW  YORK  STATE. 

FOR    PRICES,   ETC.,  APPLY  TO 

CommercialWood  &  CementCo. 

GIRARD    BLDG. 


PHILADELPHIA- 
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"CARBOLINEUH    AYENABIUS" 

(  RCGISTCRCD  ) 

The  Best  and  Cheapest  Wood  Preserver  Known 

And  the  most  coaveaieiit  to  uje,  as  it  can  be  applied  any wiiere  by  any  one.  MaaaftK> 
tared  In  Qermany  and  uioceeefuliy  used  since  1 870.  Tboroaifbly  tceted  In  all  parts 
of  the  world.  Used  by  United  States  and  Foreign  Oovemaents.  Endorsed  by  aest 
prominent  Enfftneers,  and  has  more  and  better  testimonials  than  all  the  other  weed 
preservers  in  the  world  combined.    Write  for  sample  testimonials  to 


CARBOLINEUM    WOOD-PRESERVINC   CO. 

C.  3.  MCKINf^EY,  iMANAGCR, 

Sole  Importers  and  Manufacturen'  American  Agents, 

Nashville,  Tenn.,  and  21  Cliff  St.,  New  York  City. 


ENGINEERS  SURVEYORS 

SUBSCRIBE  FOR 

XtaE  eN<J^^^  and    ?^UBNAl, 


$5 


Mining  ^^ 

The  Great  Organ  of  the  Mining  industry. 


The  Mineral  Industry  Annual  Supplement,  $5.00  Per  Volume 


233  BROADWAY.  NEW  YORK. 


Climax  Road  Machine  Co. 

iVIAFRAnriHOIM.    IM.    V. 

Road  Machines,  Stone  Crushers,  Elevators,  Screens,  Plows, 
Scrapers,  ENGINES,  BOIl^RS^Road  Rollers. 

MSTIMATMS    OS   COMPl^BTM    STONB    CRVSHING    PLANTS. 

Catalogues  fpr  the  asking.  ^^'^^ 


WE  ARE  NOW  ADVERTISINQ  OUR.... 

ALL  STEEL  FRAME  STREET  SWEEPERS 

Abroad,  and  expect  to  have  a  fair  export  trade  In 
these  improved  machines  in  the  near  future. 

WRITE  FOR  PRICES  AND  PHOTOS. 

The  Brooklyn  Railway  Supply  Co. 

STAMFORD,  CONN. 
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ACTIVE  MEMBERS— Continued. 


NAMB. 

I 

Ktnnear,  Josiah, 
Keatfou,  Wm.  D., 

t 

Kline,  Robert  £., 


BUSINBSS. 

City  Civil  Engineer,       ' 

Manager  for  H.  R.  Worthlngton, 
County  Surveyor, 


Krause,  Frank  Bernard,    Civil  Engineer  and  Surveyor — ^Spectaltie* ; 

.Driving  Parks,  etc.. 


Lane,  Edward  G., 

Lynder,  Frank  R., 

Laylin,  John, 
Layman,  E.  F., 

Lee,  R.  n., 
Lewis,  Harry  J., 
Lillie,  F.  M  . 
Loomis,  Elisha  S., 
Luti,  Martin. 
Mackey,  Charles  L., 
McKay.  G.  A., 


Chief  Engineer  Valley  Railroad, 

County  Draftsman, 

City  Engineer  and  County  Surveyor, 
Civil  Engineer,  General  Practice, 

Chief  Engineer,  East  Central  Railroad, 

Civil  Engineer,  General  Practice. 

City  Civil  Engineer, 

Civil  Engineer, 

Civil  Engineer, 

Surveyor, 

County  Surveyor  and  Civil  Engineer, 


RBSIOBNCB. 

Columbus,   Franklin   Co., 
662  East  Long  Street. 

Cleveland,  Ohio. 

Dayton,  Montgomery  Co. 

Cleveland.  Cuyahoga  Co., 
288  Soc.  for  Sav.  Bldg. 

Cleveland,  Cuyohoga  Co., 

63  Wade  Building. 

Cleveland,  Cuyahoga  Co., 
821  Marcy  Avenue. 

Norwalk.  Huron  Co. 

Cincinnati.  Hamilton  Co., 

64  W.  Third  Street. 

CarroUton,  Carroll  Co. 
Pittsburgh,  Pa.  ,TimesB'Ig. 
Youngstown,  MahoningCo 
Berea,  Cuyahoga  Co. 
Cehna,  Mercer  Co. 
Youngstown, Mahon'g  Co. 
Xenia,  Greene  Co. 


ITLIIHIO 


^H 


+  +  + 


Strengtt?,  Uniformity,  ^inerxiiss 


+  +  + 


Charles  E.  Pope  &  Co. 


CLEVELAND,  OHIO. 


Empire  Fire  Clay  Co. 


SEWER  AND   DRAIN   PIPE 


nitE  CLAV  5T0VC  PIPE. 
FLUE  UNINOS. 
nitE  PKOOHNO, 
TERRA  COTTA.  ETC 


EMPIRE,     JEFFERSON     CO.,    O. 

WISTCMM   UMOM  TCUttHAPM. 

TCLCFHONE  coMNceneN  wth  nrTsawHOM,  ■mocuM*  uw  otmcr  ernes- 


CALUMET  Fire  clay  Co. 


IHAMJFACnjSE&S 


iSewer  and  Culvert  Pipe 

FIRE    BRICK  AND  CLAY. 

CHIItflVKY    TOPS, 


CALUMET,  OHIO. 

(JEFFERSON  COUNTY.) 
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GOUCHER.  M^ADOO  S  CO. 


...Manufacturers  of... 


SEWER  PIPE 


FLUE  LININOS.  FIRE  PROOFINO 

SALT   GLAZED  ^?S^ALL   COPING 

and  all  Fire  Clay  Products. 

CLAY  COUNTY.  BRAZIL,    IND. 

THE  CROW!  FIRE  CLAY  CO. 


or 


Sewer  Pipe,  Culvert  Pipe 

^  Drain  Tile 


.  .  .  2    In.    to    SO    In.    CAL.I 


Capacity  51   Kilns,  300  Tons  Daily. 


WRITE    FOR    PRICES. 
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RAND  DRILL  COMPANY. 

1328  ManaUiock  Bloct  dflCilH),  ILL  100  SnilfV.  SEW  TD2I  On: 

ROCK  DRILLS  AND  AIR  COMPRESSORS. 

Rtvised  List  of  MaebiMt  iMtf  m  each  SeetiM  tf  Um  Draiufe  Cmaal: 

.Vctton  D.  E.  D.  Smith  &  Co.,  <  Rock  taken  out  by  Uaton,  Hoge,  Kisf  &  Co.;..  €  DriUs 

S«rcuon  A,  Shailer  &  Schntglau «       '* 

Section  1.  Griffiths  &  McDrrmott  Construction  Co 18      " 

Section  t,  Mc Arthur  Broft  ;  Winston  &  Co !•      " 

Section  3.  C.  C.  Gilman  &  Co     18       " 

Section  4,  McArthur  Bro« : 11 

Section  4,  Spraguc  &  Co i 

Section  5,  Qualey  Construction  Co 14 

Section  8,  Mason.  Hoge.  King  &  Co I& 

Section  7,  («ooch,  Rinchart  A.  Co 8 

Section  7,  Locher,  Hanger  &  Mitchell & 

Section  8.  Mason  &  Kini;;  Rosscr,  Hoge  &  Scruggs ....S 

Sc«  tion  H,  Winston  &  Co 4 

Section  10,  E.  D.  Smith  &  Co SO 

Section  11,  Locher,  Harder  &  Williamson S 

Section  12.  Dandridge  &  Hanger;  Wool  folk,  Johnson  &  Comer IJ 

Section  14,  Smith  &  Eastman J      " 

Section  18,  Christie  &  Lowe S       " 

Se'.tion  A,  Heldmaier  &  Neu • 1 

Section  8,  John  Mitchell 4 


«« 


(• 


«t 


«« 


«« 


•« 


Total  number 187  DriUs 

AIR    COIVI 


Section  I,  one  18xS4:  Section  9,  one  18x30,  duplex:  Section  6,  one  lOzSi,  duplex;  Section  T* 
one  30x80,  duplex;  Section  10.  two  18x30.  duplex;  Section  11.  one  18x10,  duplex;  Section  IS,  one 
18x30,  duplex.     Total,  8  Air  Compressors. 


GEO.   M.   EDDY  &.  CO. 


(M  Cotton ,  Linen,  and  Steel,  for  ail  Pnrpoeee. 
5ole  MeBtttecturers  of 

PAINES'  UNITED  STATES  STANDARD  STEEL  TAPES. 

AUo  Standmrd  Bend  Meesuree,  one^ghth  inch  wide,  gradtteted  eodi  Ten  Peet  of  eny 
Lenftb  desired.  Will  not  Kink  or  Brook.  Steel  Topee  hove  bocooM  on  indieponeeMe 
Article  for  ertry  Surveyor,  Bn^neer,  etc.,  wherever  a  Standard  Moaenre  of  coaeM- 
erable  Lenfth  ie  required.    We  desire  to  call  attention  to  oar  New  Improved 

FLUSH  HANDLE  and  METHOD  OF  WINDING  FOR  STEEL  TAPES, 

Which  Is  Universally  Approved.  Send  lor  Gatalegue. 

346-363  CLA88CN  AVC,  BROOKLYN,  N.  Y. 
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ACTIVE  MEriBERS-Continued. 


NAMS. 

Maetsel.  Henry, 
Mann,  H.  BI., 
Marble,  Reuben  R., 
Markley,  Philip, 
McCafferty,  H.  L  , 
McGormley,  Geo.  W., 
McDonald,  H  W., 
Merchant,  C.  C„ 
Morgan,  Arthur  L., 
Muchlenbeck.  C.  F.  W 
Munn,  M.  A., 
Myers,  W,  E., 

Newberry,  Spencer  B., 

Nicholson,  George  B., 


BUSINBSS. 

County  Surveyor, 

City  Civil  Engineer, 

Civil  Engineer, 

County  Surveyor  and  Civil  Engineer, 

County  Surveyor  and  Civil  Engineer, 

With  Massillon  Bridge  Company, 

Sanitary  Engineer, 

Surveyor, 

Asi*t  Eng.  M.  of  W.  C.  ft  M.  V.  R'y, 

,  Village  Engineer, 

City  Civil  Engineer, 

Professor  of  Civil  Engineering,  Ohio 
Normal  University. 

Manager  and  Chemist,  Sandusky  Portland 
Cement  Company, 

Chief  Engineer,  Queen  &  Crescent  Route, 


Niederheiier,  F.  L.,        County  Surveyor  and  City  Civil  Engineer, 
Payne,  John  W.,  Assistant  City  Civil  Engineer, 


RBSIDBNC^. 

Columbus,  Franklin  Co. 
Ashtabula,  Ashtabula  Co. 
Columbus,  Franklin  Co. 
Wooster,  Wayne  Co. 
London,  Madison  Co. 
Toledo,  Lucas  Co. 
Galion,  Crawford  Co. 
Cleveland,  Cuyahoga  Co. 
Zanesville,  Muskingum  Co. 
South  Brooklyn. 
Mansfield. 
Ada,  Hardin  Co. 

Sandusky,  Erie  Co. 

Cincinnati,  Hamilton  Co., 
N.  W.  cor.  7th  and  Elm  Sts. 

Ashland,  Ashland  Co. 

Akron,  Summit  Co. 


Lake  Shore  Foundry 


...MANUPACTURBRS  OP... 


Cast  Iron  Gas,  Water  and  Culvert 


BRANCH   CASTINGS,  CAR,  BRIDQB,  AND  QEN- 

BRAL  CASTINGS. 

Office  and  Works,  Foot  of  Alabooui  Street, 


CLEVELAND,  OHIO. 
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KAMK. 

Pfoots,  O.  W., 
Push,  A.  G., 

Paul,  Hosea, 

Renick  Seymoar, 
Rock,  S.  F.. 
Root,  Charles  W., 

RoMcU.  W.  G., 
Scon,  J.  W., 
Seitx,  D.  W.. 
Sharon,  William, 
Sheldon,  A.  D., 
Sill,  John  S., 
Smith,  Edwin  A., 
Snow,  C  H., 
Snyder,  Frank, 

Spaflbrd,  E.  L., 


Busmxss. 

City  Civil  Engineer. 
Contractor. 

Assistant  Engineer,  Park  Department. 


sxszDsarcc 


Ciril  Engineer. 
Editor  "The  Climax," 
Assistant  County  Draftsman. 

County  Surrey  or  and  Civil  Engineer, 

Civil  Engineer  and  County  Surveyor, 

County  Surveyor  and  Civil  Engineer, 

County  Surveyor, 

Surveyor  and  Civil  Engineer, 

Surveyor  and  Civil  Engineer, 

Civil  Engineer, 

City  Civil  Engineer, 

Hydraulic  and  Sanitary  Engineer, 

Surveyor  and  Civil  Engineer, 


AUiance,  Stark  Co. 

Cfrinmbns,  Franklin  Co., 
143  North  High  Street, 

Cleveland,  Coyahoga  Co.. 
Me  Norwood  Avenue, 

Sooth  Bloomficld, 

Richmond,  Kentucky, 

Cleveland,  Coyahoga    Co., 
41C  Columbus  Avenue. 

Russell,  RnsseU  Co..  Kan. 

Marion,  Marion  Co. 

Ottawa,  Putnam  Co. 

Springfield.  Clarke  Co. 

Whittlesey.  Medina  Co. 

Ashtabnla,  Ashubula  Co. 

Norwalk,  Huron  Co. 

Elyria,  Lorain  Co. 

Columbus.    Franklin   Co.» 
Room  18.  33  £.  Sute  Sr 

Bowling  Green.  Wood  Co. 


McBROOM   5.  CO. 


.  .  .  Dealers  la  •  .  . 


M  liimm\  Smeyors'  is  Weds'  kwiaf  Ibteri&ls. 

STATE  AGENTS  FOR  KEUFFEL  L  ESSER  CO ,  N.  Y. 

391    Bond  Street,  Cleveland.  0. 

FULL  UNE  OP  ARTISTS'  MATERIALS  AND   WHITE   CHINA  FOR  DECORATINQ. 


OLSEN'S 
Testing  Machines 

Awarded  Medal  of  Merit  at  the  World's  Fair. 


FOR  TESTING 

Iron  Spedmens, 

Bridge  MetertaU, 

Chain,  Cement, 

Wire  Spring**  Etc. 

Hydmallc  Prettef , 

AccuiBttlaters, 
Qnnges  and  Pnnip0« 


TINiUS  OLSEN  &  CO., 500  N.  12tb St.,  Piiiladelphia.  Pa. 
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Ulmer  &  HOFF, 


Maoufactnrers  of  and  Dealers  In 
ail  kinds  of 


Engineering, 


Surveying  and  Scientific 

Instruments. 


224  Champlain  St.,  CLEVELAND,  O. 


"v^i^ 


MAIMERS  OF. 


J.  B.  Davis  Patent  Solar  Transit 


Engineers'   Supplies. 
Leveling  Rods. 
Range  Poles. 
Tapes. 
Reels. 
Plumbbobs,  Etc. 


WE  MAKE  FINE  MdDELS  AND  ATTEND  TO  THE  CARE- 
FUL DEVELOPMENT  OF  INVENTIONS. 


PROnPT  ATTENTION. 


E^ 


will  be  given  to  repairs  of  Instruments  of  any 
maker  at  reasonable  prices. 
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BUFF  &  BERGER, 


IMPROVED 


ENGINEERING  I  SURVEYING  INSTRUMENTS 

No.  9  Province  Court,  BOSTON,  MASS. 


They  aim  to  secure  in  their  Instruments:  Accuracy  of  Dwition; 
SimplicUy  in  manipulcUion ;  Lightness  combined  with  strength;  Achro- 
matic telescope^  with  high  power ;  Steadiness  of  Adjustments  under  vary- 
ing temperatures;  Stiffness  to  avoid  any  tremor ,  even  in  a  strong  unnd^ 
and  thorough  workmanship  in  every  part. 

Their  instruments  are  in  general  use  by  the  U.  S.  Government 
Engineers,  Geologists  and  Surveyors,  and  the  range  of  instruments,  as 
made  by  them  for  River,  Harbor,  City,  Bridge,  Tunnel,  Kailroadand 
Mining  Engineering,  as  well  as  those  made  for  Triangulation  or  Topo- 
graphical Work  and  Land  Surveying,  etc.,  is  larger  than  that  of  any 
other  firm  in  the  country. 


Illustrated  flanual  and  Catalos^e  sent  on  Application. 


The  Latest  ImproYed 
Transits  I  Levels. 


The  New  {ueen  Engineering  Instrmnents 

Embrace  all  the  latest  improvements  known  to  science. 
We  are  the  only  manufacturers  wfio  make  instru- 
ments entirely,  from  the  castings  to  grinding  the  lenses. 
The  complete  course  of  construction  and  adjustment  is 
under  personal  scientific  management.  The  improve- 
ments introduced  by  us  enable  the  engineer  to  work  more 
rapidly  and  obtain  a  higher  standard  of  accuracy  than 
heretofore  possible. 

New  catalogue  sent  on  application. 

QUEEN  &  CO.,  INC. 

1010  CHESTNUT  ST.,  PHILADELPHIA.  PA. 


—273— 


ACTIVE  MEnBERS— Concluded. 


NAMB. 

Sutttelmann,  G.  R., 
Strawn,  J.  B., 

Strefaler,  Alfred, 
Stump,  John  W., 
Taylor,  George, 
Turner,  V.  M., 
Vance,  Charles  F., 
Varney,  J.  D., 

Walker,  R.  F„ 
Walker,  B.  H., 
Weber,  Harry  L., 
Weddell,  John  B., 
White,  Homer  C, 

* 

Williston,  A.  L., 
Wise,  David  M  , 


BUSINESS. 


Civil  Engineer, 


Civil  and  Sanitary  Engineer,  Con.  Eng. 
Water  Works  and  Electric  Light, 

Assistant  City  Civil  Engineer, 

County  Surveyor, 

County  Surveyor, 

City  Civil  Engineer, 

Civil  Engineer  and  Contractor, 

Civil  Engineer  and  Surveyor, 

Civil  Engineer  and  County  Surveyor, 

Surveyor, 

City  Civil  Engineer. 

Civil  Engineer. 

City  Civil  Engineer, 

Director  Industrial  Department 
Ohio  State  University, 

Civil  and  Mining  Engineer  and  County 
Surveyor, 


EBSIOENCB. 


Wonders,  Jas.  C,        City  Civil  Engineer, 


Dayton,  Montgomery  Co., 
S7  Washington  Street. 
Salem,  Columbiana  Co. 


Cleveland,  Cuyahoga  Co. 

Circleville,  Pickaway  Co. 

Lima,  Allen  Co. 

Dayton,  Montgomery  Co. 

Troy,  Miami  Co. 

Cleveland,  Cuyahoga  Co., 
53  Public  Square. 

Troy.  Miami  Co, 

Chillicothe,  Ross  Co. 

Richmond,  Indiana. 

Mansfield,  Richland  Co. 

Warren,  Trumbull  Co. 

Columbus,  Franklin  Co. 

Youngstown,  Mahoning  Co. 

Bellefontaine,  Logan  Co. 


^^rs^*»<W^M»^^WN^MV» 


»MWM»^^»MW^^»M»^>^MMMMMM^^^»<MM^MMVM»^^»^^^VV»'^*M»#M^»^»^<<»»»»^ 


^^M»^  ^ 


EUGENE  DIETZGEN  CO. 

76  'DEA'RBOnAI  STHEET,  CHIC  AGO. 
.    .    .    AiOHfactorera  aod  Inporlen  of    .    .    . 

DRAWING 
INSTRUMENTS 
^  MATERIALS 

ENGINEERING    AND  SURVEYING  INSTRUMENTS. 


We  have  on  hand  ■omc  gecomj  hand  Transits  anil  Levels, 
In  perfect  condition  and  adjustment,  which  we  offer  at 
very    reasonable  Prices . ^ . . , . 


L Catalogue  and  Sample 


3ook  of  Papera  sent  on  applicatio 


%AAM* 


INSTRUMENTS  OF  PRECISION 

'""CIVIL  ENGINEERS, 

SURVEYORS,   MINING   ENaiNEERS  AND   ASTRONOMERS. 
Have  the  Bot  EndoracnenU  from  EnlnMt  EflglDMn. 
Catalogne  and  Handbook  Seat  on  AppUeatloa. 

SEND  FOR  CATALOGUE.  ESTABUSHCD  1883. 

T.   R.   RANDOLPH, 

3urreH0rs'  anb  (Engineers'  instruments 


Randolph's  New  Patent  Teleicape  CtMpiu, 
Palinl  TaleiGopa  Attachment  for  Coaan 

Cttmpasi, 
Patent  Quick  Leveling  Tripod, 
Patent  Sole  Leather  Boxes, 
Paleat  Daisy  Level, 

Patent  Adjustable  Tripod  Leg  aed  Jacob  Stiff, 
Patent  Gem  Transit, 
Patent  Transit  Level. 


232  E.  FIFTH  STREET, 


Cincinnati,   Ohio. 
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ASSOCIATE  MEMBERS. 


IfAMB 

BUSINBSB. 

RBSIDBNCB. 

Beckman,  Louis, 

Manufacturer  of  £ng.  and  Surv.  Instru- 
ments, 

Toledo,  Lucas  Co. 

Dannheiser,  J<5s.  M. 

With  Eugene  Dietzgen  &  Co., 

Chicago.  lU. 

Lucke,  Chas.  E., 

Manager  of  St.  Louis  Branch  Keuflfel  & 

St.  Louis,  Mo.,  708  Locust 

Esser  Company. 

Street. 

Tie  tail  Umv  Sdffl!  Coufui, 

Main  Office.  733-734  Garfield  BIdg. 
CLEVELAND,  OHIO. 

TERRA  COTTA, 

MORTAR  COLORS, 

FIRE  BRICK, 

CLAY,  ETC. 


MASON  AND  BUILDERS'  SUPPLIES. 


STUDEBAKER  BROS.  MFG.  CO. 

SOLJT»-(     BEND,    IIMO. 


.«lak(  ■  $«^C>ALrv  •< 


Street  Sprinklers  i  Garbage  Wagons 
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OHIO  STATE  UNIVERSITY 

(The  Head,  of  the  State  System  of  EdacatlOB) 

COLUMBUS 


Agriculture  -  Arts,  Pbiloitopby  and  Science  -  Ens;ineering 
Law    -    Pharmacy    -    Veterinary  Medicine 


THIRTY-FOUR 

DEPARTMENTS  OF  INSTRUCTION 

Affilcultttre 

Horticulture 

Agricultural  Cbeoiletry 

Industrie  Arts    - 

Anatomy  and  Physiology 

Latin  Language  and  LIteratura 

Astronomy 

Law 

BAtany 

Mathematics 

Mechanical  Engineering 

Chemistry 

Military  Science  and  Tactics 

Civil  Engineering 

Metallurgy  and  Mineralogy 

Drawing 

Mine  Engineering 

Domestic  Science 

Pedagogy 

Electrical  Engineering    , 

Pharmacy 

Elocatlon 

Philosophy 

English  Literature 

Physics 

Oeology 

Rhetoric 

German  Language  and  Literature 

Romance  Languages  and  Literatures 

Oreck  Language  and  Lfterature 

Veterinary  Medicine 

History  and  Political  Science 

Zoology  and  Entomology 

TWENTY-SEVEN 

COURSES. OP  STUDY 

Agriculture 

Hortlcultura  and  Forestry 

Arts 

Industrial  Arts 

Ceramics 

Latin  Philosophical 

Domestic  Science 

Law 

Engineering— Civil 

Modern  Language  Philosophical 

Engineering— Electrical 

Pharmacy 

Engineering— Mechanical 

Science 

Engineering —Mine 

Veterinary  Medicine 

English  Philosophical 

SHORT 

'   COURSES 

Agriculture 

a  years 

Industrial  Arts               -              a  yeara 

Architecture 

3  years 

Mining       -             -             -       a  yeara 

Ceramics 

a  yeara 

Pharmacy          -             -              a  yeara 

Dairying      •             .             - 

aswstiM 

Preparatory  to  Law  asd  JoanuJism   a  yeara 

Domestic  Science 

a  yeara 

Preparatory  to  Medicine     -       3  yeara 

The  attention  of  Engineers  is  called  to  the  unusual  facilities  offered 

in  all  branches  of  Engineering 

For  special  Information  addrass  Dean  of  the  College  Engineering 


«^ 


TUITION  FREE 

Tic  oolj  charges  siade  bj  the  Uaivanlty  are  aa  lacfdeotai  Ice  of  $15  a  year,  and 
for  atsdcats  who  ester  tlw  laboratories,  the  sisal  charges  for  apparatus  asd  Mppllcs 

CATALOGUES   SENT  ON   APPLICATION 


f« 


2() 
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The  Lehigh  University 

THOMAS  MESSINQBR  DROWN,  LL.  D.,  President. 


Courses  in  Civil,  Mecliamcal,  Electrical  and  Mining  Engineering  and 

Mettallurgy,  Chemistry  and  Architecture. 

ALSO    CLASSICAL    AND     LITERARY    COURSES. 

Tfce  Annd  RegMtr  and  Cirartwi,  dMcrtUag  lo  detail  the  coorses  aad  ftdlities  •!  iisinctioa,  nay  be 
fead  by  aMftaaiai  THE  SECRETARY  OP  LEHIQH  UNIVERSITY, 

South  Bethtohem*  Pa. 


Correspondence  Instruction 


in: 


BRIDGE  ENQINEERINQ, 
RAILROAD  ENQINEERINQ, 
HYDRAULIC  ENQINEERINQ, 
nUNICiPAL  ENQINEERINQ, 
niNlNQ  ENQINEERINQ, 
ELECTRICAL  ENQINEERINQ, 
riECHANlCAL  ENQINEBRINQ, 

The  correspondence  method  of  instruction  offers  to  professional  men  and  others,  who  cannot 
leave  their  homes  and  business  to  attend  college,  an  opp<)rtunity  to  gain  an  engineering  educa- 
tion. This  method  was  first  employed  by  The  Colliery  Engineer  Co..  of  Scranton,  Pa.,  in  teach- 
ing the  theory  of  Mining  Engineering,  and  the  scope  of  the  Schools  has  been  extended  until  in- 
struction is  now  given  in  twenty>six  technical  courses,  including  Railroad,  Bridge,  Municipal, 
Hydraulic,  Mechanical,  Electrical  and  Mining  Engineering,  Surveying  and  Mapping. 

Studies  are  carried  on  at  the  time  and  place  most  convenient  to  the  student.  Spare  moments 
may  be  utilized.  Students  are  not  limited  to  any  time  in  which  a  course  must  be  finished ;  they 
mav  interrupt  their  studies  and  resume  them  when  desired,  and  may  review,  if  necessary, 
without  extra  cost.  The  Instruction  and  Question  Papers  and  Drawing  Plates  used  in  teaching 
have  been  prepared  especially  for  students  of  these  Schools  at  an  expense  exceeding  1100,000. 
The  method  of  teaching  is  described  in  the  Circular  of  Information,  which  will  be  sent  free. 

For  the  financial  standing  of  The  Colliery  Engineer  Co.,  proprietors  of  The  International 
Correspondence  Schools,  refer  to  Bradstreet's  or  Dun's  or  write  to  any  bank  in  Scranton. 

Send  for  Free  Circular  and  Book  of  Testimonials  from  Students,  mentioning  the  subject  in 
which  you  are  interested.    Write  to 

THE  INTERNATIONAL  CORRESPONDENCE  SCHOOLS, 

Box  1096,  Scranton,  Pa. 
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SOME  BOOKS. 


BAKER— Manual  of  American  Water  Works  for  1897. ...  $3.00 

BAUMEISTER— Cleaning  and  Sewerage  of  Cities 2.50 

GOULD— Practical  Hydraulic  Formulae I..SO 

JACOBY— Text  Book  on  Plain  Lettering 3.00 

JOHNSON — Engineering  Contracts  and  Specifications ...  4.00 

SWAAB— Tables  and  Diagrams  for  Estimates  for  Sewerage 
'   Work .SO 

TRATMAN  —Railway  Track  and  Track  Work 3.00 


Our  Principal  Publication  is  the  Weekly  Paper. 

Engineering  News 

Which  is  too  important  to  be  described  within  the  limits 
of  this  page.  Send  for  a  sample  copy  and  also  for  our 
recent  pamphlet  which  gives  some  information  about 
the  paper;  contains  a  complete  price  list  of  our  own 
books ;  and  is  illustrated  with  views  of  New  York  City 
reproduced  direct  from  photographs  taken  from  our  new 
offices. 

THE  EN6INEERING  NEWS  PUBLISHIN6  GO. 

ST.  PAUL  BUILDING.  NEW   YORK. 
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Scientific,  Cecl^nical,  3nbu5trial 

...RELATING   TO... 

ENQINEBRING,  SURVEYING,  MECHANICS, 
ELECTRICITY,  MINING,  METALLURGY,  Etc. 

Write  to.... 

THE  SCIENTIFIC  PUBLISHING  COMPANY, 
^53  BROADWAY.  r~  f"^^  YORK. 


SUPERIOR  eRnmiE  faini 

I  FOR  BRIDGES 


AND  ALL  EXPOSED  METAL  OR  WOOD  SURFACES. 

.Specified   by   leadlns  Architects  mnd  Engineers  in  all  parts  of  the  United  States. 

A    A    ^       Warranted  not  affected   by  Heat.  Cold,  Salt       ^    a    a 
®    ®    f       Brine.  Acid  Fames.  Smoke  or  Chemicals f    v    v 

DETROIT  GRAPHITE  MFG.  CO. 

DETROIT.  MICHIGAN. 


MUNICIPAL  ENGINEERS=-;^ 

Are  requested  to  investigate  the  merits  or 

sjf  LANE  &  BODLEY  CO. 

CINCINNATI 


i 


Columbian  Corliss  Engine 

<»-    FOR   -'a' 

ELECTRIC 
LIGHTING 


Cwry  i>ub1ii;  corporation  ur  Institution  con  afford  to  ai 

I  prkite  enoiiHh  money  for  the  best. 

[  This  Engine  Is  the  Best  with  a  line  shaft  drive  for  muni 

I  light  plants  because  of  the  superior  economy  of  fuel,  low  co 

j  maintenance,  adviintages  o1  changes  or  additions  to  plant, 

I  Do  not  fan  to  provide  In  your  specifications  for  this  cla 

;  engine. 

I  Consultation  Invited.      Prints  supplied  of  various  size  w 

I  Ing  stations. 

I  COMPLETE    PLANTS 

}  Shafting.             Hangers,             V 


SPECIALTy. 

ulleys,  'Boilers 


A.  N.  CAMPBELL. 


M.  P.  OAMPBELL. 


CAMPBELL  BROS. 

ton  St. 

-ONO   D: 


33  Pennington  St.  CLEVELAND,  OHIO. 

r-ONO    DISTANOB    PHONtt    1697- 


—284— 


W.  N.  CUEVFLAMD,  Prcs't. 

F.  J.  Shafkes,  Scc'y. 


H    P.  HeifirBif.  V.  Prvs't  andTreas. 
I.  M.  WoLi-evTON,  Chief  Fagineer. 


Cqlumjus  Bridge  Co. 

COLUMBUS,  OHIO. 


ENGINEERS   AND   MANUFACTURERS 


Of  mil   Iclndm  of 


BRIDGES 

AND  STRUCTURES  IN  IRON  AND  STEEL 
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A.  J.  SnAQUB.  Ptci't.  W.  C.  Jacobs,  S«'v  and  Trcai.  C.  S.  Davii.  EnEiDccr. 

ToLioo,  O.  Masiiujin,  O.  Tolkpo,  O, 

Masshloi  Bridge  Co. 
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NINETEENTH  ANNUAL  REPORT 

OF  THE 

Ohio  Society  of  Surveyors  and  Civil  Engineers 

MEETINGS  HELD 

In  the  Y.  M.  C.  A.  Bailding,  Columbus,  0. 


OUTLINE   OK   PROCEEDINGS 


Monday,  January  17,  1898. 

EVENING  SESSION. 

The  Society  was  called  to  order  at  7  p.  m.  by  President  Innis. 

The  annual  report  of  the  Secretary  was  presented  and  upon  motion 
was  received  and  ordered  filed. 

The  annual  report  of  the  Treasurer  was  presented  and  upon  motion 
was  referred  to  the  Trustees  for  examination. 

The  reports  of  the  Committees  on  Legislation  and  Highway  Engi- 
neering were  postponed  until  the  Chairmen  of  those  committees  arrived. 

The  Secretary  stated  that  he  had  five  applications  for  membership 
that  should  be  acted  upon  at  once.  Upon  motion,  a  comhiittee  of  three 
were  appointed  by  the  Chair  to  examine  and  report  upon  the  names 
presented.  Messrs.  E.  A.  Kemmier,  H.  C.  White  and  J.  H.  Atkinson 
were  appointed. 

The  Secretary  read  a  paper  on  "Improvement  of  Country  Roads/' 
by  Mr.  J.  P.  Brown,  of  Cleveland,  who  could  not  be  present.  The 
paper  was  followed  by  a  general  discussion  of  the  subject. 

A  motion  was  made  and  carried  that  a  committee  be  appointed  to 
invite  Senator  podge  to  attend  the  meetings  of  the  Society  and  to  ad- 
dress the  Society  upon  the  road  question. 

The  president  appointed  Messrs.  J.  M.  Harper,  B.  F.  Bowen  and 
H.  M.  Gates  to  wait  upon  Senator  Dodge. 

The  Committee  appointed  to  report  upon  the  applications  reported 
the  following  as  being  recommended  for  election  to  membership. 

Upon  motion  the  rules  were  suspended  and  the  Secretary  was  in- 
structed to  cast  the  ballot  of  the  Society  for  the  following  persons: 

G.  W.  Oantrell.  South  Brooklyn,  Cuyahoga  county;  L.  B.  Fraker. 
Bowling  Green,  Ohio;  C.  M.  Gordon,  Georgetown;  B.  P.  Dickey.  Pitts- 
ton,  Luzerne  county.  Pa.;  W.  Alderdice,  Warren,  Trumbull  county. 

On  motion,  meeting  adjourned  until  Tuesday  morning. 
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Tuesday,  January  18,  1898, 

BfORNINO  SBSSION. 

Prefiident  Innis  in  the  chair. 

Neither  of  the  gentlemen  named  in  the  morning  program  hay- 
ing arrived  at  the  time  of  opening  the  session,  it  was  suggested  that 
impromptu  remarks  would  be  in  order.  Mr.  Stump  was  called  upon 
and  renewed  the  discussion  of  the  subject  of  "Roads." 

Mr.  H.  J.  Liewis,  Chairman  of  the  Committee  on  Bridge  Elngineering, 
had  sent  his  report  to  the  Secretary,  who  read  it  to  the  Society. 

The  following  papers  were  read  and  discussed:  "Random  Notes  on 
the  Construction  of  Brick  Pavements,"  by  E.  A.  KemnUer;  "Highway 
Improvements  with  a  Sketch  of  Recent  Practice  in  Green  County,"  by 
G.  A.  McKay;  and  "The  Legislature  and  the  Roads,"  by  J.  A.  Hanlon. 

The  committee  appointed  to  invite  Senator  Dodge  to  address  the 
Society  reported  that  they  had  called  upon  the  Senator  and  that  he 
would  speak  to  the  Society  upon  the  subject  of  "Roads"  at  this 
evening's  session. 

Upon  motion  the  report  was  accepted  and  the  committee  was  dis- 
charged. 

On  motion  the  meeting  adjourned. 

AJiTERNOON  SESSION. 

The  report  of  C.  F.  Abernethy.  Chairman  of  Committee  on  Land 
Surveying,  was  read  by  J.  T.  Buck,  a  member  of  the  committee. 

Mr.  Buck  also  presented  a  supplementary  report.  A  problem  in 
Land  Surveying  was  submitted  to  the  Society  by  Mr.  G.  H.  Hill. 

The  reports  and  problem  were  fully  disucssed. 

Mr.  J.  B.  Davis'  paper  on  "Some  New  Features  of  an  Improved 
Solar  Transit."  was  read  by  Mr.  Ulmer. 

Mr.  Hosea  Paul's  paper  on  "Field  and  Office  Records,"  was  read 
by  the  Secretary. 

The  President  appointed  the  following  committee  on  nominations, 
with  instructions  to  report  Wednesday  afternoon:  Messrs.  H.  C.  White, 
B.  F.  Bowen,  J.  T.  Buck,  J.  W.  Stump  and  J.  M.  Hcurper. 

As  there  were  only  two  members  of  the  Board  of  Trustees  present, 
it  was  moved  and  carried  that  the  President  appoint  three  members 
to  All  the  vacancies.  The  president  appointed  Messrs.  W.  B.  Gerri^, 
J.  B.  Weddell  and  G.  A.  McKay. 

The  Secretary  read  a  letter  from  William  B.  Mellsh,  President  of 
The  Cincinnati  Ijcague.  inviting  the  Society  to  hold  its  next  annual 
meeting  in  Cincinnati. 

On  motion  adjourned  until  7  p.  m. 
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EVESNING  SESSION. 

President  Innls  being  absent  on  account  of  ill  health,  Bir.  J.  B. 
Weddell  was  chosen  to  preside  during  the  evening. 

Senator  Martin  Dodge  was  Introduced  and  addressed  the  Society 
upon  the  subject  of  "Road  Improvements." 

A  unanimous  rising  vote  of  thanks  was  tendered  Senator  Dodge 
for  his  very  able  address. 

Paper  on  "Concrete  Arches,"  by  Mr.  W.  H.  Pratt  was  read  and 
discussed. 

The  New  Columbus  Bridge  Co.  extended  an  invitation  to  all  mem- 
bers of  the  Society  to  visit  their  bridge  shops  at  any  time. 

The  Secretary  read  a  letter  from  G.  H.  Stewart,  President  of  the 
Board  of  Trade  of  Columbus,  inviting  the  society  to  hold  its  next  an- 
nual meeting  in  Columbus. 

On  motion  adjourned. 

Wednesday,  January  19,  1898. 

MORNING  SBSS>ION. 

President  Innls  in  the  chair. 

The  following  papers  weie  read  and  discussed:  "Sewer  Construc- 
tion," by  J.  B.  Weddell,  and  "Chemical  Treatment  of  Sewage  at  Al- 
liance." by  O.  W.  Pfouts. 

Upon  motion  the  meeting  adjourned. 

AFTBRNOON  SESSION. 

President  Innls  presiding. 

Mr.  E.  S.  Ault  could  not  be  present,  but  had  sent  his  paper  on 
"Sewer  Construction  In  Marlon,  O.,"  which  was  read  by  the  Secretary. 

Mr.  H.  L.  Weber  read  his  paper  on  "Some  Actual  Bridges,  Past 
and  Present" 

Mr.  Weber  also  read  a  report  on  the  "Garbage  Plant  of  Richmond, 
Ind." 

Mr.  M.  A.  Munn  read  a  paper  on  "City  Franchises  and  City  Streets 
in  Small  Cities." 

The  President's  address  was  read  by  his  daughter,  Mrs.  Bohannon. 

The  report  of  the  Committee  on  Water  Supply  was  presented  by 
J.  B.  Strawn,  Chairman. 

A  paper  entitled  "The  Water  Works  and  Filter  Plant  of  Warren, 
Ohio."  was  read  by  Homer  C.  White. 

The  last  three  papers,  all  relating  to  Water  Supply,  were  dis- 
cussed together.     ^ 

The  Trustees  presented  their  report  of  .their  examination  of  the 
Treasurer's  books  and  also  recommended  a  list  of  names  for  member- 
ship, for  which  see  Trustees'  Report  on  following  page. 
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Upon  motion  the  rules  were  suspended  and  the  Secretary  ordered 
to  cast  the  ballot  of  the  Society  for  the  named  applicants.  This  was 
done  and  the  same  declared  duly  elected  to  membership. 

The  invitations  for  our  meeting  next  year  were  taken  up  and  dis- 
cussed. It  was  moved  and  seconded  that  the  invitation  extended  by 
Cincinnati  be  accepted.  A  ballot  being  taken,  showed  a  majority  in 
favor  of  Cincinnati,  and  it  was  announced  that  the  1899  meeting  would 
be  held  there. 

A  resolution  requesting  the  appointment  of  a  permanent  Highway 
Commission  by  the  Legislature  of  Ohio,  was  presented  and  unanimously 
adopted.     (Printed  on  a  following  page.) 

It  was  moved  and  carried  that  a  copy  of  the  resolution  be  sent  to 
Senator  Dodge. 

The  Committee  on  Nominations  reported  a  list  of  officers  for  the 
ensuing  year,  which  were  duly  elected  by  ballot.  The  list  is  published 
on  page  2  of  this  report. 

It  was  moved,  seconded  and  carried,  that  a  committee  of  three  be 
appointed  to  co-operate  with  the  Committee  of  the  L.  A.  W.  and  help 
to  pass  the  bill  which  Senator  Dodge  may  introduce. 

The  president  appointed  the  following  on  the  above  committee: 
A.  W.  Jones,  Chairman;  J.  M.  Harper  and  B.  F.  Bowen. 

On  motion  a  vote  of  thanks  was  extended  to  the  press  of  Colum- 
bus for  the  complete  and-  accurate  notices  of  our  meetings. 

On  motion  the  meeting  adjourned. 

EVENING  SESSION. 

President  Innis  being  absent.  Vice  President  Cellarius  presided. 

Prof.  A.  A.  bright,  of  Oberlin,  read  a  paper  entitled  "How  to  Se- 
cure a  Topographical  Survey  of  the  State." 

After  discussion  a  resolution  was  adopted  endorsing  the  proposal 
for  co-operation  of  the  production  of  a  Topographical  Atlas  of  Ohio, 
and  the  Secretary  ordered  to  transmit  a  copy  of  the  resolution  to  the 
proper  committees  of  the  Legislature. 

A  paper  by  B.  J.  Ashley  on  "Elconomy  of  Combining  Water  Works 
and  Electric  Light  Plants,"  was  read  and  discussed. 

A  vote  of  thanks  was  extended  the  Secretary  for  the  work  in  con- 
nection with  his  office  and  for  which  he  receives  no  compensation. 

The  new  President,  Mr.  Gllpatrick,  was  called  on  for  a  speech 
and  in  response  urged  the  importance  of  the  Society  and  its  work  and 
requested  the  co-operation  of  the  members. 

The  Hon.  R.  M.  Haseltine,  Secretary  of  the  Ohio  Institute  of  Min- 
ing Engineers,  invited  the  members  of  our  Society  to  attend  the  meet- 
ings and  excursion  of  the  Institute,  which  began  their  annual  meeting 
on  the  following  day.    The  invitation  was  accepted  with  many  thanks. 

The  following  papers  were  read  by  title  and  ordered  printed: 

Report  of  Committee  on  Railroad  Engineering. 

Report  of  Committee  on  Land  Drainage. 
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Report  of  Committee  on  Instruments  and  E^xhiblts. 

"Maintalnance  of  Way  on  Railways/'  by  John  W.  Atkinson. 

After  listening  to  a  short  concert  furnished  by  Mr.  D.  N.  Osyor 
by  means  of  his  gn'aphophone  with  "Echo"  improvement,  which  waa 
much  enjoyed  by  the  audience,  the  Nineteenth  Annual  Meeting  was  ad- 
journed. 


REPORT  OF  SECRETARY. 


2o  the  President  and  Members  of  the  Ohio  Society  of  Surveyors  and 
Civil  Engineers : 

Gentlemen— I  have  the  honor  of  submitting  the  following  as  the 
annual  report  of  the  Secretary  for  the  year  ending  January  15,  1898: 

The  roll  of  membership  is  made  up  as  follows: 

Honorary  Members  5 

Active  Members 127 

Associate  Members 3 

Total 135 

The  Society  is  carrying  quite  a  number  of  persons  on  the  list  of 
active  members  who  are  very  inactive,  to  say  the  least.  They  take 
no  further  interest  in  the  Society  or  in  its  work  and  from  one  cause  or 
another  have  practically  dropped  out. 

It  seems  that  something  should  be  done  to  clear  our  roll  of  this 
dead  timber,  although  we  ought  to  be  slow  in  dropping  any  one  who 
wishes  to  be  identified  with  us  and  who  has  not  felt  able  to  meet  the 
Society  dues  during  the  last  few  years.  For  some  years  these  were 
rather  high  and  many  felt  that  the  dues,  together  with  the  expense 
of  attending  the  annual  meeting,  made  the  membership  rather  an  ex- 
pensive luxury,  which  the  general  business  depression  did  not  permit 

A  strong  effort  should  be  made  during  the  coming  year  to  induce 
those  who  have  fallen  behind  to  reinstate  themselves  in  good  standing, 
and  if  they  do  not  the  provisions  of  the  Constitution  should  be  enforced. 

The  usual  exchanges  have  been  made  and  have  been  or  soon  will  be 
distrlbut>?'l  to  the  members  who  have  paid  their  dues. 

Our  own  report  was  sent  out  to  all  members  whether  dues  were 
paid  or  not. 

The  Secretary  has  had  letters  from  several  surveyors  and  engineers 
asking  about  laws  regulating  the  practice  of  surveying.  It  seems  that 
there  is  a  little  interest  being  developed  in  this  old  question  that  our 
Society  has  discussed  so  often.  At  the  last  meeting  the  present  Com- 
mittee on  Legislation  was  requested  to  present  at  this  meeting  a  draft 
of  a  bill  on  the  licensing  of  Surveyors. 
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It  seems  as  though  a  bill  of  this  kind  ought  to  be  passed,  now 
that  a  number  of  similar  ones  relating  to  other  professions  have  been 
enacted  by  the  legislature. 

The  Secretary  wishes  to  thank  the  many  members  who  have  aided 
him  in  yarious  ways  in  the  preparation  of  the  last  report  and  with 
the  program  to  be  presented  at  this  meeting.  He  also  wishes  to  offer 
as  an  excuse  for  any  lack  of  attention  given  the  Society  work  the 
fact  that  he  was  out  of  the  city  much  of  the  summer  and  has  been 
very  busy  with  college  work  this  past  fall. 

Very  respectfully  submitted,  C.  N.  BROWN,  Secretary. 


REPORT  OF  TREASURER. 


To  the  President  and  Members  of  the  Ohio  Society  of  Surveyors  and 
Oivii  Engineers : ' 

Gentlemen — ^I  have  the  honor  of  submitting  the  following  report  of 
the  receipts  and  expenditures  of  the  Society  for  the  "Society  year" 
1897,  from  January  15,  1897,  to  January  15,  1898: 

RECEIPTS. 

Balance  on  hand  from  1896  1  42  97 

Advertisements  in  Seventeenth  Report,  1896 12  50 

Advertisements  in  Eighteenth  Report,  1897 288  00 

Sale  of  Reports 10  60 

Dues  for  1895   16  00 

Dues  for  1896   40  00 

Dues  for  1897   156  00 

Membership  fees   14  00 

Advanced  on  dues  for  1898 7  00— 1684  97 

EXPENDITXTRES. 

Final  payment  on  printing  Sixteenth  Report |  66  05 

Paid  on  account  of  printing  Eighteenth  ReiK>rt 315  00 

Stenographer  for  Eighteenth  meeting 57  00 

Postage  63  00 

Clerical  help  47  00 

Stationery,  circulars,  programs  and  other  minor  printing    20  10 

Express,  freight  and  hauling 8  25 

Office  supplies  4  72 

Signs  for  eighteenth  meeting 2  50—1578  €2 

Cash  balance  on  hand |6  35 
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UNPAID  BILLS. 

Balance  on  printing  the   Eighteenth   Report 117  97 

Rent  of  hall  for  Eighteenth  meeting 12  00 

Stationery 3  80 

Total $33  77 

MONEY  DUE  THE  SOCIETY. 

Advertisements  in  the  Eighteenth  Report $50  00 

Back  dues,  estimated  at  not  less  than  30  00 

Total  180  00 

Of  the  money  due  the  Society  all  that  due  for  advertisements  can 
be  collected  without  trouble  or  loss.  This  will  put  the  Society  entirely 
out  of  debt  If  we  had  not  had  to  pay  the  remainder  of  |66.05  on 
the  1896  Report  we  would  have  had  a  very  nice  little  balance  left 
over  this  year.  Very  respectfully  submitted, 

C.  N.  BROWN,  Treasurer. 


REPORT  OF  TRUSTEES. 


To  the  President  and  Membera  of  the  Ohio  /Society  of  Surveyors  and 
Civil  Engineers: 

Gentlemen— The  undersigned  Trustees  of  your  Society  for  the  year 
1897-98  have,  in  accordance  with  the  constitution,  duly  examined  the 
books  of  the  Secretary-Treasurer  and  find  the  accounts  correct,  and  that 
proper  vouchers  for  money  paid  out  have  been  shown. 

The  Trustees  recommend  the  following  persons  for  membership: 

William  Wilson,  L.  B.  Harvey,  Allen  E.  Bretz,  B.  C.  Loofborrow,  C.  B. 

Sherman,  Otho  Fields  and  W.  IL  Pratt 

J.  B.   STRiAWN. 

W.  B.  GBRRISH. 

J.  B.  WEDDELL.. 

G.  A.  McKAT. 

J.  L.  GILPATRICK. 
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RESOLUTION  ENDORSING  A  PERMANENT  HIGHWAY 

COMMISSION 

Resolved,  By  the  Ohio  Society  of  (^vil  Engineers  and  Surveyors^ 
in  convention  assembled,  that  the  Legislature  of  Ohio  be  requested  to 
provide  by  law  for  the  appointment  of  a  Permanent  Highway  Com- 
mission to  continue  the  worlL  of  the  temporary  commission  heretofore 
appointed,  and  to  forward  the  cause  of  road  improvement  in  the  state. 

Resolved,  That  the  report  of  the  temporary  commission,  heretofore 
made  and  published,  is  of  such  value  and  in  such  demand  that  ten 
thousand  additional  copies  should  be  published  by  the  state. 

And  Resolved  Further,  That  Senator  Martin  Dodge,  of  Cuyahoga 
county,  who  has  long  been  a  firm  and  constant  advocate  of  highway 
improvement,  be  requested  to  prepare  and  introduce  a  bill  which  shall 
authorize  the  appointment  by  the  Governor  of  four  suitable  persons- 
to  act  in  the  capacity  of  Highway  Commissioners. 

Adopted  unanimously. 


RESOLUTION  ENDORSING  TOPOGRAPHICAL  SURVEY 

OF  OHIO. 

Resolved,  By  the  Ohio  Society  of  Surveyors  and  Civil  Engineers,, 
that  we  endorse  most  heartily  the  proposal  for  co-operation  on  the  part 
of  Ohio  with  the  United  States  Geological  Survey  for  the  production 
of  a  Topographical  atlas  of  this  state. 

We  believe  that  it  will  benefit  every  locality  in  the  state  and  will 
minister  to  business  interests  as  well  as  to  the  cause  of  education  and 
science. 

We  believe  that  Ohio  ought  not  to  be  behind  the  other  states 
that  have  secured  their  topographical  maps  in  this  way. 

We  pray  our  legislature  to  enter  upon  this  work  at  once  and 
complete  it  as  rapidly  as  may  be  prmcticabla. 

Adopted  unanimously. 
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PRESIDENT'S  ANNUAL  ADDRESS. 

G.  S.  INNIS,  COLUMBUS,  OHIO. 

OenUemen  of  the  Ohio  Sodeiy  of  Surveyors  and  Civil  Engineers: 

Another  year  has  passed  in  the  life  of  our  Society  without  the  thin* 
ning,  to  my  knowledge,  of  our  ranks  by  death. 

It  is  proposed  as  preliminary  to  my  address  to  give  you  a  de- 
scription of  a  young  man  who  would  be  likely  to  make  a  good  ciyil 
engineer.  I  should  choose  one  of  good  Judgment  for  his  age,  en- 
dowed by  nature  with  good  common  sense  in  every  direction,  whose 
morals  must  be  above  reproach  and  he  himself  must  have  the  most 
Invincible  integrity.  A  civil  engineer  generally  has  to  decide  between 
parties  to  a  contract,  so  must  not  be  moved  by  any  consideration 
other  than  strict  Justice  between  the  parties.  If  a  civil  engineer  is 
heard  asking  a  contractor  for  money,  more  or  less,  for  beer  or  other 
intoxicating  liquors,  watch  him.  The  chances  are  there  are  better  men 
in  the  penitentiary  than  he.  He  must  be  educated  from  the  ground 
up,  a  good  speller,  an  excellent  ESnglish  grammarian,  good  in  arith- 
metic, algebra,  geometry  and.  In  fact,  all  the  higher  mathematics. 
This  will  prepare  him  to  enter  a  course  of  Surveying  and  Civil  Bngi- 
neering  in  any  college  or  even  our  State  University,  where  Professor 
Brown  will  instruct  him  how  to  finish  the  course.  I  am  sure  our  worthy 
Secretary  would  be  exceedingly  well  pleased  to  know  that  each  one  of 
his  students  fully  realized  the  purpose  for  which  his  friends  sent  him 
to  school. 

Those  students  who  attend  from  their  own  volition  and  pay  their 
own  way  out  of  their  personal  earnings,  generally  realize  fully 
that  their  object  is  to  acquire  all  the  knowledge  they  can  obtain  during 
their  college  days.  FYiithful  persons  who  study  as  constantly  as  good 
health  permits  and  go  to  the  bottom  of  things  will,  nearly  without 
exception,  leave  the  university  good  scholars.  Such  as  these  make  life 
students  and  as  sure  as  they  live  become  eminent  in  their  chosen 
profession,  and  finally  leave  this  world  of  ours  very  much  the  better 
for  having  lived  in  it.  The  genius  among  this  class  of  students,  if 
he  lives  to  the  age  allotted  to  man,  is  sure  to  become  a  distinguished 
citizen;  perhaps  becomes  immortal  by  reason  of  some  great  good  he 
has  done  mankind. 

Now  gentlemen,  with  your  permission  I  propose  in  this  paper  to 
relate  to  you  the  present  condition  of  the  water  supply  system  of 
our  city  of  Columbus.  This  will  doubtless  contain  more  or  less  er- 
rors or  inaccuracies,  as  it  is  believed  no  one  can  be  found  who  thor- 
oughly understands  a  system  of  water  supply.  In  fact,  the  so-called 
scientific  system  that  will  apply  to  several  different  localities  has  yet 
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to  be  found  or  written.  In  any  science  depending  on  experimenU 
for  Ite  proofs,  mistakes  will  be  hereafter  discovered.  We  may  well 
Join  with  my  old  professor  of  mathematics,  when  hearing  the  class  les- 
sons on  mathematical  astronomy.  In  saying,  "I  wish  the  author  had 
told  us  what  he  knew  and  then  let  us  help  him  guess  at  the  re- 
mainder." But  mankind  still  keejMi  guessing  and  probably  will  con- 
tinue so  to  do  until  the  end  of  time.  Our  greatest  need  is  a  river 
constantly  flowing,  with  its  banks  so  filled  with  water  as  to  make  the 
flow  so  large  that  the  river  will  furnish  a  constant  and  plentiful  sup- 
ply of  good  water  at  all  times  for  all  city  purposes.  The  Scioto  river 
is  the  best  source  of  supply  Cblumbus  has  when  quantity  is  taken  Into 
consideration.  The  Alum  creek  supply  Is  very  good  water,  but  it  lacks 
in  quantity  for  the  entire  city.  Columbus  and  the  high  lands  of  the 
county  of  Franklin  are  visited  about  once  in  a  generation  with  a  very 
severe  drouth.  The  last  one  we  had  was  in  the  year  1895,  the  one  before 
that  occurred  In  1838.  This  was  particularly  severe.  The  farmers  of 
whole  neighborhoods  were  compelled  to  take  their  stock  to  the  near- 
est stream  for  water.  For  household  use  it  was  hauled  in  barrels. 
This  taking  the  stock  to  water  we  boys  thought  a  hard  Job.  Still  we 
had  some  consolation  in  it,  as  we  were  informed  by  a  man  of  purely 
Puritan  descent,  named  Waterford,  that  in  New  E^land,  where  he 
came  from,  he  had  to  drive  his  father's  cattle  twice  each  day  twenty 
miles  to  water,  and  pay  ferriage  over  two  rivers!  For  over  a  score  of 
years,  after  hearing  this  story,  if  any  one  told  an  improbable  tale,  he 
was  at  once  asked  if  his  name  was  not  Waterford. 

The  watershed  of  the  Scioto  has  an  area  of  about  one  thousand, 
or  perhaps  eleven  hundred,  square  miles — ^about  forty  or  forty-four 
townships  of  five  miles  square  each.  This  would  tend  to  ehow  that 
the  river  would  furnish  an  ample  supply  in  each  year  for  a  city  of 
five  hundred  thousand  people  if  the  water  could  only  be  saved  for 
us  at  the  time  of  our  severest  drouth.  There  have  been  a  number  of 
suggestions  for  this  purpose.  One  Is  to  build  a  dam  thirty  feet  high 
across  the  Scioto,  up  some  miles  above  Columbus,  where  the  channel 
is  narrow  and  the  banks  steep  and  formed  of  stratified  limestone. 

The  most  serious  question  Is,  would  such  a  dam  be  safe.  Another 
proiK>sitlon  has  been  suggested  to  build  a  series  of  these  dams  up 
the  river  ten  feet  high;  say,  put  in  three  or  four  now,  or  as  many 
as  we  may  need.  Then  let  our  grandchildren  and  the  future  inhab- 
itants of  the  city  increase  these  dams  to  any  number  necessary  for 
their  use.    These  low  dams  would  certainly  be  safer  than  one  high  one. 

The  next  question  that  presents  Itself  is  as  to  the  quality  of  the  wa- 
ter furnished  by  the  Scioto.  This  is  the  most  unfortunate  feature 
connected  with  the  supply  from  the  Scioto  river.  This  river  rises 
in  a  bog  large  enough  In  area  to  make  several  townships.  This  bog 
was  in  early  times  the  most  celebrated  pigeon  roost  in  the  state,  as 
well  as  the  resort  of  many  wild  animals.  These,  with  the  natural 
growth  of  grass  and  other  vegetable  matter,  have  made  a  very  rich  soil 
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from  two  to  four  feet  deep;  In  fact,  in  many  places  a  aurveyor'B  polo 
can  be  easily  puBhed  into  the  soil  from  aix  to  ten  feet  Water  that 
has  soaked  through  this  soil  is  certainly  not  a  desirable  drink. 

A  little  further  down  the  river  we  find  the  town  of  Kenton,  having 
seven  or  eight  thousand  inhabitants,  pouring  her  sewage  into  the 
Scioto  river;  then  comes  Marysville,  a  town  about  one  half  the 
size  of  Kenton,  doing  the  same  thing;  then  the  city  of  liarion,  about 
fifteen  thousand  inhabitants,  with  its  sewage.  The  Girl's  Industrial 
Home  and  the  town  of  Dublin  empty  their  sewage  into  the  river.  Then 
below  its  source  the  river  runs  between  banks  of  soft  yellow  clay,  which 
readily  mixes  with  the  water  and  gives  it  that  yellow  tint  so  fre- 
quently seen  in  our  hydrants.  The  Scioto,  for  a  considerable  portion 
of  the  distance  from  its  source  to  the  city,  is  lined  on  one  or  both 
sides  with  very  rich  alluvial  bottom  lands.  The  drainage  from  these 
lands,  with  all  its  impurities,  empties  into  the  river. 

Columbus  has  other  sources  of  supply,  the  most  important  of  which 
is  the  aqueduct  under  the  Olentangy  and  Scioto,  extending  up  the 
south  side  of  the  latter.  This  aqueduct  might  be  prolonged  indefinitely. 
At  other  places  the  underground  supply  can  be  largely  increased.  For 
instance,  when  putting  in  the  West  Side  sewer  a  contractor  said  three 
places  were  found  where  it  took  from  six  to  eight  steam  pumps  to 
keep  the  water  out  sufficiently  to  allow  the  workmen  to  construct  the 
sewer.  At  one  place  he  gave  it  as  his  opinion  that  there  was  quite 
an  underground  stream  of  water.  An  underground  stream  was  found 
when  the  workmen  were  sinking  the  artesian  well  in  the  State  House 
yard.  It  was  several  hundred  feet  below  the  surface  and  the  workman 
told  me  the  water  was  twenty  feet  deep  and,  as  he  believed,  had  a 
rapid  motion,  from  the  fact  he  could  put  his  tools  down  very  muddy 
and  after  a  little  time  draw  them  up  and  they  would  be  clean.  This 
same  underground  stream  was  found  by  Kilboume  and  Jacobs  when 
they  were  drilling  for  gas  at  or  near  their  scraper  factory.  At  the 
northwest  comer  of  Woodward  avenue  and  Fourth  street  there  is  a 
flowing  well  of  most  excellent  water  which,  in  my  opinion,  might  be 
largely  increased.  At  the  starch  works  of  J.  J.  Wood  &  Co.  there 
were  four  or  more  flowing  wells  found  at  one  hundred  and  thirty-seven 
feet,  which  furnished  an  abundant  supply  of  good  and  pure  water  for 
the  starch  company,  although  they  manufactured  fifteen  hundred  bush- 
els of  com  per  day  into  starch. 

From  the  above  known  facts  it  would  seem  there  is  scarcely  any 
limit  to  the  water  supply  of  the  city.  All  we  need  is  to  make  the 
proper  experiment  to  find  that  supply. 
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REPORT  OF  THE  COMMITTEE  ON  WATER 

SUPPLY. 

J.  B.  STRAWN.  SALEM,  OHIO. 

The  first  public  water  supply  Introduced  In  this  country  was  that 
for  Boston,  Mass.,  in  1652.  One  hundred  years  later  water  works 
were  built  at  Bethlehem,  Pa«  The  next  was  at  Providence,  R.  I.,  1772. 
New  York  in  1799.  At  the  close  of  1800  there  were  but  sixteen 
public  water  supplies  in  the  United  States;  and  all  of  these  were  built 
and  owned  by  priyate  capitalista  At  present  all  of  the  eighteenth 
century  water  works,  excepting  three,  are  owned  by  the  cities.  From 
1800  to  1820,  fifteen  more  supplies  were  added.  Up  to  1850  there  were, 
all  told,  but  eighty-seven  public  water  supply  works.  In  1875  the 
number  had  increased  to  189.  In  the  next  five  years,  viz.,  1875-1880, 188 
works  were  built,  as  many,  lacking  one,  as  had  been  built  between 
1652  and  1875,  or  in  223  years  from  the  time  the  Boston  works  were 
built.  The  next  five  years,  1800-1885.  there  were  431  water  supi^ 
systems  built.  From  1885  to  1890  there  were  898  systems  built;  and 
from  1890  to  1896,  inclusive,  there  were  built  in  the  United  States  no 
lees  than  1483  new  water  supply  systems.  What  the  showing  will  be 
in  1900  cannot  be  foretold.  It  is  questionable  whether  all  the  rest  of 
Christendom  can  show  a  like  number  of  public  water  supplies  for  the 
the  same  period.  The  present  outlook  Justifies  the  belief  that  in  the 
United  States  in  the  very  near  future  no  town  or  village  of  500  souls 
will  be  without  a  public  water  supply. 

The  influence  of  a  bountiful  supply  of  wholesome,  potable  water 
upon  the  health  and  life  of  people  is  incalulable.  Sanitarians  and 
specialists  have  spent  much  time  investigating  water  supplies,  with 
a  view  to  determining  the  exact  requirements  for  an  ideal  standard 
tor  potable  water.  Supplies  that  once  were  pure  and  delicious,  are 
now  so  contaminated  as  to  be  no  longer  fit  for  domestic  uses.  The 
first  water  supplies  were  introduced  at  a  time  when  most  of  the  sources 
were  clean  and  uncontaminated.  But  now,  many  of  our  once  fair  lakes, 
rivers  and  brooks,  instead  of  furnishing  pure,  delicious  water,  are 
becoming  very  harbingers  of  death. 

The  causes  for  all  of  these  changes  are  not  difficult  to  understand. 
As  the  country  became  settled  up  with  a  multiplying  population,  which 
in  large  part  were  drawn  to  centers  to  engage  in  commerce,  manu- 
facture and  various  enterprises  and  trade,  the  town  sites  were  generally 
selected  along  the  coast,  or  upon  the  margins  of  our  lakes  or  banks 
of  our  rivers.  In  all  large  centers  of  population  will  be  found  many 
requirements  not  essentially  necessary  for  a  rural  population.  Man's 
freedom  is  restricted,  his  liberties  are  abridged  in  numerous  ways.    He 
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no longer  is  the  free  and  independent  rover  who  can  do  as  he  chooses, 
and  is  a  law  unto  himself.  He  must  yield  up  certain  of  his  liberties, 
and  in  turn  his  new  requirements  must  be  met.  He  now  is  a  citizen, 
a  modern  citizen.  But,  with  all,  he  has  inherited  a  certain  amount  of 
barbarism  which  has,  in  some  respects,  been  modified;  but  there  is  one 
characteristic  in  humanity,  while  not  universal,  is  so  general  that  I 
think  we  must  class  it  as  an  original  sin;  and  that  is  the  tendency, 
where  any  filth,  garbage,  human  waste,  or  any  other  nuisance  must 
be  gotten  rid  of,  his  plan  is  to  convey  it  to  the  nearest  water  course 
and  dump  it  In.  It  matters  not  to  him  whether  it  be  a  stream  used 
for  public  water  supply,  or  in  the  slimy  pool  where  the  swine  lux- 
uriates. The  consequences  are  never  considered.  He  is  oblivious  to 
the  fact  that  an  enlightened  community  demands  a  clean,  potable 
water  for  man's  bodily  requirements  and  for  domestic  uses;  while 
the  town  must  have  water,  not  only  for  domestic  purposes,  but  for 
divers  other  uses,  and  this  must  be  ample  for  emergencies  as  well  as 
for  ordinary  uses,  with  a  generous  margin  for  future  growth  of  popu- 
lation or  other  unforeseen  contingencies. 

The  supply  muat  not  only  be  free  from  contamination,  but  its  en- 
vironment should  be  such  as  to  guarantee  continued  purity  to  the  sup- 
ply. Right  here  is  where  the  conflict  arises.  The  semi-barbarian 
w^lll  persist  in  defiling  the  streams,  lakes  and  rivers,  and,  in  not  a  few 
instances,  our  far-famed  springs  which  have  been  a  source  of  life  and 
joy  to  the  rustic  as  well  as  to  the  sage,  or  millionaire,  or  pleasure- 
seeker,  have  been  so  far  contaminated  as  to  be  no  longer  safe.  Sew- 
age has  found  an  entrance  through  pervious  soils  and  rock  crevices, 
and  the  waters  are  poisoned  and  the  red  placard  of  danger  now  again 
tells  the  story  of  man's  inhumanity  to  man. 

In  the  city  of  Salem  one  of  those  delightful  springs  for  two  gen- 
erations was  the  pride  of  the  place.    At  the  time  the  city  granted  a 
franchise  to  the  Salem  Water  company,  one  of  the  stipulations  was 
that  this  spring  water  must  be  used,  or  water  equally  good,  for  the  city 
supply.    Would  you  look  upon  the  scene  now,  where  the  spring  sent 
forth  its  cool,  sparkling  water  fifty  years  ago?    There  stands  over  the 
site  now  a  small  pumping  station;  three  drilled  wells  were  put  down 
to   secure  additional  water,  which  not  only  drained  the  spring,  but 
almost  100  wells  in  the  neighborhood  of  the  spring;  for  the  city  now 
is  quite  closely  built  up  for  a  distance  of  nearly  half  a  mile  beyond, 
on    rising   ground.    A   large,   flowing   well   some   distance   from   this 
pumping  station,  at  the  old  spring,  was  also  d{*ained  on  sinking  the 
wells  above  mentioned.    Some  of  the  wells  drained  are  now  reported 
to  be  used  as  receptacles  for  garbage  and  even  cesspools.    Certainly 
one  conclusion  seems  evident,  and  that  is  this:  whatever  foreign  mat- 
ters are  received  into  these  drained  wells  must  find  their  way  into  the 
city  water  supply.  While  the  entire  supply  is  not  derived  from  the  drilled 
wells,  probably  one  half  is  taken  from  springs  some  distance  away, 
and  an  artesian  well  at  the  principal  pumping  station. 
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The  question  very  naturally  suggests  Itself:  Has  Salem  eyer  been 
afflicted  with  typhoid  fever  since  the  present  city  water  supply  was 
introduced? 

Note — Since  typhoid  fever  is,  by  common  consent  among  specialists, 
taken  as  the  disease  most  notably  prevalent  where  a  polluted  water 
supply  is  furnished,  and,  again,  from  its  general  absence  where  a  clean, 
pure  supply  is  furnished,  the  writer  will  endeavor  to  follow  the  cooiie 
in  this  paper. 

Geographically  and  topographically,  Salem  occupies  an  ideal  lo- 
cation. Its  elevation  above  sea  level  is  just  right  The  site  is  entirely 
free  from  malaria,  the  natural  drainage  is  exceptionally  good.  It  oo- 
cupies  a  watershed,  where  the  drainage  is  parted  by  a  summit  run- 
ning through  the  city;  in  fact,  the  physical  environment  of  Salem  is 
beyond  criticism.  With  all  these,  Salem  has  maintained  a  death- 
rate  from  typhoid  fever  for  the  past  eight  years,  or  since  the  intro- 
duction of  the  present  water  supply,  that  is  abnormally  high.  Some- 
thing is  wrong — ^"dead  wrong."  The  records  of  the  health  officer  show 
that  in  1890  there  were  64  cases  of  typhoid  fever;  in  1891.  there  were 
59  cases;  in  1892,  38  cases;  1893,  111  cases;  1894,  103  cases;  1895,  30 
cases;  1896,  19  cases,  and  1897,  to  November,  58  cases;  making  a  total 
of  482  cases  in  eight  years,  being  an  average  of  more  than  60  cases 
per  year,  with  an  annual  death  rale  of  10.3  per  lO.OOC  of  population. 
The  population  of  Salem  is  about  8000.  The  average  death  rate  from 
typhoid  fever  in  Ohio  for  1894  was  5.1  per  10,000  of  population,  and 
1895  was  5.6  per  10,000  of  population,  and  for  1896  was  4.4  per  10.000  of 
living  population.  The  death  rate  from  typhoid  fever  for  32  largest 
cities  in  Massachusetts  for  1896  averaged  2.9  per  10,000  of  living 
population,  only  a  trifle  over  half  the  mortality  from  typhoid 
fever  that  Qhlo  had  in  1894  and  1895.  The  average  death  rate  from 
typhoid  fever  In  Massachusetts  for  the  state,  for  25  years,1871-1896, 
was  3.2  per  10,000  of  living  population.  It  would  be  of  interest  to  carry 
the  comparison  further,  but  for  the  present  reiK)rt,  it  will  be  out  of 
place  to  carry  out  any  extended  details  or  to  multiply  examples  to  a 
considerable  length.  A  few  must  suffice.  Our  comparisons  will  be 
best  shown  by  the  results  obtained  in  the  largest  cities  of  Burope. 
The  student  of  water  supply  fully  realizes  that  the  oldest  and  most 
densely  populated  countries,  without  efficient  sanitary  measures,  have 
a  polluted  water  supply,  if  it  be  taken  from  rivers  or  surface  drainage. 
Many  of  the  oldest  cities  of  Europe,  as  far  back  as  40  or  50  years  ago, 
began  to  realize  the  extent  of  mortality  from  polluted  water.  London 
was  for  many  generations  supplied  with  raw  water  from  the  Thames 
and  Lea  rivers.  Vienna  formerly  used  water  from  the  Danube  river. 
The  deaths  from  typhoid  fever  ranged  from  100  to  340  per  100,000  of 
population  up  to  1874,  when  a  spring  water  supply  was  introduced; 
when  the  death  rate  fell  to  11  in  100,000,  or  1.1  in  10,000  of  living  popula- 
tion. 
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RECORD  OF  TYPHOID  FEVER  IN  EUROPEAN  CITIES. 

Death  Rate 
from  Typhoid 
per  10.000 
Living 
CITY.  Population.      Population.  Water  Supply. 

Ijondon  4,366,411  1.7  Filtered  Thames  and  Lea  river  wa- 
ter, about  1-4  well  water. 

Paris  2,424.706  15  Springs  and  Artesian  wells. 

Berlin  1,714.988  0.9  Filtered  river  water. 

Vienna   1,435.921  0.7  Spring  water,  formerly  Danube  rir. 

Hamburg 634.878  1.8  Filtered  river  water. 

Glasgow 667,883  2.0  Lioch  Katrine. 

Amsterdam 437,892  1.6  Filtered  dune  water. 

Breslau 863.661  1.1  Filtered  river  water. 

Dresden 906,930  0.6  Ground  water. 

Rotterdam   222,233  0.5  Filtered  river  water. 

Hague 169,828  0.2  Filtered  dune  water. 

Average   1,157,016  1.2  Per  10,000  of  living  population. 

Id.  the  above  list  Paris  has  the  highest,  being  2.5  per  10,000,  while 
Hfifi^ue  has  the  lowest,  being  0.2  per  10,000,  or  only  3  deaths  in  1893, 
with  a  population  of  169,828. 


DEATH  RATE  FROM  TYPHOID  FEVER  IN  AMERICAN  CITIEfl 

FOR  1893. 


CITY.  Population. 

New  Tork   1.516,301 

Philadelphia  ....  1,046,964 
Chicago 1,099,860 


...... 


...... 


448,477 
451,770 
806,343 
242.099 
206,876 
201468 


Boston    . . 
St.  Louis  .... 
Brooklyn  .... 
New  Orleans 
Detroit   ...< 
Milwaukee 

Baltimore 434.489 

Cincinnati   296,906 

San  Francisco    ..     296,997 

Buffalo    256,664 

Cleveland 261.358 

Washington 230,392 

Pittsburg   238.617 


from  Typhoid 
Death  Rate 
per  10,000 
Liivlng 
Population. 

2.3 
7.4 
7.2 
3.9 
3.2 
2.4 
1.9 
1.9 
3.0 
4.9 
6.1 
5.6 
3.1 
6.3 
8.7 


12.7 


16  cities.     Av.     602,337  Av.rte  4.97 


Water  Supply. 
Impounding  reservoir. 
River  water. 
Lake  Michigan. 
Reservoir. 
Mississippi  river. 
Wells,  ponds  and  reservoirs. 
Cisterns— Mississippi  river. 
River. 

Lake  Michigan. 
Reservoir. 
River. 
Creek,  lake  and  mountain  streams. 

Lake. 
Rivers. 


Rivers. 

Four  times  the  rate  for  European 
cities  cited. 


Pittsburg  hafl  the  highest  rate,  12.7  in  10,000.  New  Orleans  and 
Detroit  have  the  lowest,  1.9  in  10,000.  Should  we  come  below  200,000 
and  over  100,000  for  other  United  States  cities  for  high  death  rate  from 
typhoid  fever,  the  list  would  contain  Denver,  21.7  per  10,000;  Allegheny* 
18.2;  Newark,  N.  J.,  10,0;  Jersey  City,  8.2;  Louisville,  8.2;  St.  Paul,  6.9; 
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Minneapolis,  5.7;  Indianapolis,  5.4;  Omaha,  4.5;  Providence,  4.0;  Kansas 
City,  4.0;  Rochester,  3.9.  These  12  cities  of  over  100,000  and  under  200,- 
000,  with  an  average  of  135,884,  have  an  average  death  rate  from  typhoid 
fever  of  8.4  per  10,000  ot  living  population,  and  when  compared  with  the 
11  European  cities  shows  the  death  rate  of  our  own  cities  to  be  Just 
seven  times  that  of  the  eleven  European  cities.  Should  we  drop  down 
and  consider  the  mortality  from  typhoid  fever  in  our  smaller  cities  and 
villages,  taking  water  from  polluted  rivers,  and  from  other  sources 
which  are  no  better,  the  showing  would  be  still  worse.  Birmingham 
with  26.000  population  in  1893,  had  no  less  than  26.40  deaths  to  every 
10.000,  from  typhoid.  Enough  has  been  given  to  give  a  tolerably  fair 
idea  of  what  is,  and  what  may  be  done.  All  things  taken  into  the  ac- 
count,  Europe  has  not  a  better  natural  water  supply  than  the  United 
States  has;  nor  are  their  present  conditions  so  favorable  as  are  ours. 

Europe  waited  long  and  suffered  much  fkt>m  polluted  waters  until 
scientists  and  experimenters  demonstrated  what  their  trouble  really 
was.  Since  which  time  a  large  number  of  the  great  cities  are  being 
supplied  with  exceptionally  pure  and  wholesome  water.  Most  of  these 
cities  are  reported  to  be  models  of  cleanliness,  and  yet  their  consump- 
tion of  water  per  capita  will  not,  perhaps,  average  one-third  what  our 
American  cities  use  per  capita.  If  the  use  of  a  vast  quantity  of  water 
is  necessary  to  cleanliness,  which  is  claimed  to  be  next  to  Godliness, 
then  we  Americans  who  live  in  such  cities  as  Chicago  and  New  York 
should  be  counted  as  the  elect. 

Very  properly  may  it  be  asked  in  this  connection,  How  has  Europe 
secured  so  good  a  water  supply  for  domestic  use?  In  answer  to  this 
question  it  may  be  said  that  where  a  spring  water  was  not  available, 
and  artesian  water  of  a  suitable  character  could  not  be  procured,  filtra- 
tion has  been  resorted  to  with  the  most  satisfactory  results.  The  waters 
of  foul,  sewage  polluted  rivers  have  been  filtered  on  a  large  scale,  using 
«and  filters  for  large  cities  as  London,  Amsterdam,  Rotterdam,  Hague, 
Berlin,  Hamburg  and  many  other  cities  of  large  size. 

It  would  be  unwise  to  even  attempt  a  description  of  the  vast  filter- 
plants  for  some  of  these  cities.  The  first  filters  built  were  at  London 
in  1839.  In  1893,  with  116  acres  of  filter  surface,  the  average  daily 
quantity  filtered  was  196,000,000  gallons.  In  his  work  on  "The  Purifica- 
tion of  Water  Supplies,'*  written  after  an  extended  tour  of  large  cities 
In  Europe,  Mr.  Allen  Hazen  says  "Evidence  regarding  the  healthfulness 
of  the  filtered  river  water  was  collected  and  examined  in  a  most  exhaus- 
tive manner,  In  1893,  by  a  Royal  Commission  appointed  to  consider  the 
water  supply  of  the  metropolis  in  all  its  aspects  with  reference  to  future 
needs.  This  commission  was  unable  to  obtain  any  evidence  whatever 
that  the  water  as  then  supplied  was  unwholesome  or  likely  to  become  so." 

Statements  of  like  import  regarding  other  cities  could  be  multiplied. 
It  is  enough  to  say  that  badly  polluted  waters  after  filtration  as  prac- 
ticed in  the  Ehiropean  cities  cited,  become  safe  potable  waters,  if  judged 
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by  the  ordinary  standards.  "The  main  point  is  that  disease  germs 
shall  not  be  present  in  our  drinking  water."  "If  they  cannot  be  kept 
out,  we  must  take  them  out.  Sedimentation  and  storage  may  accom- 
plish much,  but  their  action  is  too  slow  and  often  uncertain.  Filtration 
properly  carried  out  removes  bacteria  promptly  and  thoroughly  and  at 
a  reasonable  expense." — Hazen. 

Sec.  8  of  the  rules  of  the  German  government  in  regard  to  the  fil- 
tration of  surface  waters  for  public  water  supplies  reads  as  follows: 

"The  best  sand  filtration  requires  a  liberal  area  of  filter-surface,  al- 
lowing plenty  of  reserve,  under  all  local  conditions,  a  moderate  rate  of 
filtration  adapted  to  the  character  of  the  raw  water. 

One  other  rule  is  given,  mainly  to  show  how  the  Oerman  attends  to 
business. 

Sec.  16.  Every  city  in  the  German  empire  using  sand-filtered  water, 
is  requested  to  make  a  quarterly  report  of  their  working  results,  es- 
pecially of  the  bacterial  character  of  the  water  before  and  after  filtra- 
tion, to  the  Imperial  Board  of  Health,  which  will  keep  itself  in  communi- 
cation with  the  commission  chosen  by  the  water  works  engineers  in  re- 
gard to  these  questions;  and  it  is  believed  that  after  such  statistical  in- 
formation is  obtained  for  a  period  of  about  two  years,  some  farther 
Judgment  can  be  reached."  A  momentous  question  of  vital  importance. 
Is  there  any  reason  why  our  American  cities,  especially  those  using 
polluted  river  water,  should  not  by  using  the  European  practice  of 
filtration,  and  the  same  thoroughness,  attain  the  same  immunity  from 
typhoid  fever  and  kindred  diseases  that  the  most  favored  cities  of  Eu- 
rope enjoy? 

In  1891,  this  Society  by  a  unanimous  vote  approved  a  bill  prepared 
by  the  writer,  which  bill  was  afterwards  approved  by  the  State  Board 
of  Health,  and  in  1893  was  incorporated  and  became  a  law  when  the 
Ohio  laws  pertaining  to  the  powers  and  duties  of  the  State  Board  of 
Health  were  codified.  The  law  referred  to  is  the  one  which  requires  the 
approval  by  the  State  Board  of  Health  of  all  water  supplies  and  sewer- 
age systems  before  the  same  shall  be  Introduced.  This  law  has  been 
enforced  faithfully  under  all  circumstances.  It  is  one  thing  to  get  a 
fortune,  but  it  is  quite  a  different  thing  to  keep  it  So  it  is  a  good  thing 
to  secure  a  good  wholesome  water  supply,  but  that  is  no  guarantee  that 
the  supply  will  remain  so.  Our  state  must  needs  take  another  step. 
The  powers  and  duties  of  our  State  Board  of  Health  should  be  extend- 
ed as  regards  our  water  supply.  Little  or  no  attention  is  paid  to  a  water 
supply  after  its  introduction,  until  some  epidemic,  due  to  a  polluted 
water,  has  caused  much  sickness  and  many  deaths;  and  then,  from  want 
of  knowledge  or  judgment  the  case  may  fail  to  have  prompt  attention. 
Our  annual  health  reports  contain  numerous  cases  of  this  kind,  and 
when  the  board  is  called  for  consultation,  it  often  takes  weeks  before 
they  can  accomplish  anything  to  relieve  the  stricken  town  or  city.  I 
firmly  believe  that  there  should  be  a  law  enacted  making  our  State 
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Board  of  Health  a  special  guardian  of  our  inland  waters  and  of  all  public 
water  supplies  especially,  with  power  granted  it  to  analyze  water  sup- 
plies in  the  state  both  chemically  and  bacterlologically.  That  after  such 
examinations  the  board  shall  classify  said  water  supplies  as  regards 
purity  or  other  conditions,  and  that  full  and  accurate  records  be  kept 
of  all  such  examinations.  For  the  accomplishment  of  this  work,  the 
of  said  examinations,  which  examinations  shall  be  of  such  frequency  as 
in  the  judgment  of  the  board  shall  be  necessary.  That  at  as  early  a 
date  as  possible  the  work  of  public  water  supplies  examination  be  be- 
gun; that  all  public  supplies  be  examined  ss  many  as  four  times  a  year 
or  oftener  at  the  discretion  of  the  board.  The  foregoing  is  but  sug- 
gestive. 

The  National  Oonferenoe  of  State  Boards  of  Health,  which  met  in 
Washington  in  May,  1891,  devoted  much  time  to  the  dangers  threaten- 
ing public  water  supplies.  At  the  conclusion  of  this  discussion,  it  adopted 
the  following:  "Resolved,  That  it  is  the  sense  of  this  conference  that 
the  pollution  of  streams  is  attaining  such  magnitude  that  early  action 
should  be  taken  by  state  and  local  boards  of  health  looking  to  its  pre- 
vention." In  connection  to  the  foregoing,  I  will  present  an  article  from 
the  Ohio  Sanitan'  Bulletin. 

WATER  SUPPUBS'  OP  OHIO. 

The  Ohio  State  Board  of  Health  is  preparing  to  make  a  systematic 
investigation  of  the  sources  of  the  water  supplies  In  Ohio,  with  the  view 
of  determining  their  fitness,  as  regards  quantity  and  quality,  for  mu- 
nicipal and  domestic  uses.  No  hydrographic  map  of  the  state  has  be«i 
made,  although  the  various  state  and  county  maps  that  have  been  pub- 
lished contain  more  or  less  complete  Information  in  regard  to  the 
streams.  One  of  the  first  things  to  be  done  will  be  the  pr^aration  of 
a  drainage  map,  which  It  Is  hoped  can  be  made  fairly  accurate  from  the 
information  at  hand.  The  areas  of  the  various  water  sheds,  the  in- 
habitants per  square  mile  upon  each,  the  cities  obtaining  water  supplies 
from  streams,  and  those  contributing  sewage  to  them,  with  certain  other 
general  features,  will  be  shown  upon  this  map.  Monthly  examination, 
chemical  and  bacteriological,  of  samples  of  water  collected  from  the 
different  streams  at  points  where  water  supplies  are  taken  or  sewage 
discharged  into  them,  will  be  a  feature  of  the  work.  Inspections  will 
also  be  made  to  determine  as  nearly  as  possible  the  amount  and  char- 
acter of  polluting  material  received  by  various  streams. 

A  valuable  part  of  the  work  will  be  stream  gaugings.  Heretofore 
but  little  has  been  done  in  this  direction  in  Ohio,  and  the  minimum  flow 
of  most  of  the  streams  is  an  unknown  quantity.  Of  very  great  interest 
will  be  a  report  promised  by  Dr.  Orton,  State  Geologist,  on  the  under- 
ground water  supplies  of  Ohio.  Dr.  Orton's  knowledge  c^  this  subject 
undoubtedly  (speaking  of  Ohio)  is  greater  than  that  of  any  one  that 
could  be  named,  and  his  report  will  be  Invaluable  to  the  smaller  towns 
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which  must  in  the  near  future  seek  for  public  supplies.  It  is  hoped  that 
Dr.  Orton  may  also  find  time  to  prepare  a  map  Bhowin^  the  location  of 
the  water-bearing  strata  of  the  state. 

For  the  present  the  work  will  be  confined  to  two  or  more  rivers, 
probably  the  Olentangy,  Scioto  and  Mahoning — rivers  which  already 
present  many  important  problems  to  the  cities  depending  upon  them 
for  water  supplies  or  carriers  of  sewage. 

The  board  hopes  to  be  able  to  continue  the  work  from  year  to  year 
until  a  complete  report  can  be  made  upon  the  water  supplies  of  Ohio. 

The  foregoing  article  in  every  respect  is  to  be  commended,  so  far  as 
it  goes.  But  it  does  not  go  far  enough,  nor  will  the  vast  work  outlined 
by  Dr.  Probst  be  likely  to  be  accomplished  within  a  reasonably  short 
time.  Our  condition,  as  a  state,  is  much  like  a  person  who  is  danger- 
ously sick;  procrastination  means  death.  The  doctor  must  get  there 
quick. 

Our  present  water  supplies  should  receive  early  and  prompt  atten- 
tion. We  should  certainly  look  first  to  the  interest  of  the  living,  and 
then  provide  for  future  generations.  If  we  can  accomplish  both,  so 
much  the  better.  If  we  err,  it  will  be  in  the  face  of  evidence  that  is 
indisputable,  vast  in  extent,  comprehending  every  known  country  where 
public  water  supplies  have  been  Introduced.  May  Ohio  be  one  of  the 
first  states  in  the  Union  to  speak  the  praises  of  a  pure  life-giving  and 
life-sustaining  water  supply. 

In  the  preparation  of  the  foregoing  paper  the  writer  desires  to  ac- 
knowledge his  indebtedness  to  Dr.  Samuel  W.  Abbot  for  valuable  reports 
of  the  State  Board  of  Health  of  Masscu^husetts  and  to  Mr.  Allen  Hazen 
for  his  work  on  the  "Purification  of  Water,"  which  the  writer  has 
drawn  upon. 
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WATER   WORKS   AND   FILTER    PLANT   OF 
THE  CITY  OF  WARREN,  O. 

BT  HOMER  C.  WHITE,  WARREN,  O. 

Upon  the  10th  day  of  September,  18S8,  an  ordinance  iras  passed  by 
the  City  Council  of  Warren,  Ohio,  granting  certain  rights  to  Samuel  R. 
Bullock  &  Co.,  authorizing  the  execution  of  an  agreement  for  the  con- 
struction of  water  works  in  said  city,  the  essential  features  of  which 
were  as  follows: 

The  franchise  was  to  cover  a  period  of  twenty  years,  during  which 
time  Samuel  R.  Bullock  &  Co.,  or  their  successors,  etc..  are  required 
to  furnish  the  city  and  its  inhabitants  with  good,  wholesome  water  for 
public,  manufacturing  and  domestic  purposes.    The  water  t^  be  taken 
from  the  Biahonlng  river  above  the  Camp  and  Randall  dam,  and  to  be 
conducted  through  settling  basins  or  reservoirs  and  filters  to  free  it  from 
all  impurities;  then  to  be  forced  by  direct  pressure  from  the  pumping 
engines  to  a  stand-pipe  twenty-two  feet  in  diameter  and  not  less  than 
one  hundred  and  thirty-seven  feet  high  and  erected  on  a  superstructure 
in  such  a  manner  as  to  give  a  practical  working  head  or  pressure,  suita- 
ble and  sufficient  at  all  times  to  supply  the  city  with  an  ample  supply 
of  water  for  fire  protection,  domestic  and  manufacturing  purposes.    Two 
pumping  engines,  each. with  a  capacity  of  one  and  one-half  million  gal- 
Ions,  or  a  combined  capacity  of  three  million  gallons  in  twenty-four 
hours  were  required.    The  power  and  capacity  of  machinery  must  be 
sufficient  to  throw  from  any  six  dre    hydrants,    simultaneous  streams 
through  one  hundred  feet  of  two  and  one^half-lnch  rubber  hose  and  one- 
inch  ring  nozzle,  to  an  average  vertical  height  of  one  hundred  feet  for 
a  period  of  one  hour,  or  less,  as  the  mayor  and  council  may  determine, 
and  upon  this  test  being  successfully  made,  the  city  shall  be  obliged  to 
pay  the  hydrant  rental  hereinafter  provided.      The  city  reserves  the 
right  to  repeat  this  test  as  often  as  desired  for  a  i)eriod  of  one  year,  and 
if  at  any  time  the  works  should  fail  to  come  up  to  the  test,  the  rental 
of  the  hydrants  should  cease  until  they  should  stand  the  required  test 
The  pipe  system  to  consist  of  twelve  miles  of  the  very  best  cast  iron  pipe, 
varying  in  size  from  six  to  sixteen  inches  inside  diameter,  tested  to  300 
pounds  per  square  inch,  coated  inside  and  out  with  Dr.  Angus  Smith's 
preservative  varnish.     All  pipes  to  be  laid  not  less  than  four  and  one- 
half  feet  below  the  established  grade  of  the  street.     The  engine,  stand 
pipe  and  supply  mains  to  be  connected  in  such  a  manner  that  the  water 
can  be  shut  off  from  being  pumped  into  the  stand  pipe,  and  be  forced 
directly  by  the  engines  into  the  supply  mains.     The  city  rents  for  a 
term  of  twenty  years,  one  hundred   anti-freezing,    double-nossle,  fire 
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hydrants  at  an  annual  rental  of  forty-five  dollars  each,  and  the  privilege 
of  renting  additional  hydranU  at  the  rate  of  thlrty-flve  dollars  per  an- 
num for  the  first  additional  twenty-five  hydrants  and  twenty-five  dol- 
lars each  for  each  additional  hydrant  thereafter.  The  hydrants  are  to 
be  used  exclusively  for  the  extinguishment  of  fires,  necessary  practice 
and  drill  of  fire  companies,  and  flushing  and  washing  the  city  sewers 
and  gutters.  Water  is  furnished  free  of  charge  to  the  city  buildings, 
public  schools,  churches,  and  for  one  drinking  fountain  for  man  and 
beast  in  each  of  the  First,  Second  and  Third  wards  of  the  city,  and  for 
one  ornamental  fountain  in  the  public  park.  Future  extensions  of 
the  mains  are  to  be  made  to  any  part  of  the  city,  when  requested  by 
resolution  of  council,  provided  three  responsible  consumers  are  secure 
for  each  three  hundred  feet  of  extension  asked,  who  shall  agree  in  writ- 
ing to  take,  use  and  pay  for  water  at  established  rates  for  a  term  not  less 
than  two  years  as  soon  as  the  mains  are  laid,  or  the  city  shall  rent  an 
additional  hydrant  for  every  five  hundred  and  twenty-eight  feet  laid,  no 
extension  to  be  smaller  than  six  inches  inside  diameter.  The  privilege 
and  franchise  herein  granted  are  forfeitable  on  failure  of  the  water 
company  to  supply  the  city  with  water  for  ten  consecutive  days.  The  city 
has  the  privilege,  at  the  expiration  of  each  period  of  five  years,  upon 
giving  six  months  notice  in  writing,  to  purchase  the  works  at  a  valua- 
tion to  be  ascertained  by  arbitration  in  case  the  city  and  the  water  com- 
pany  cannot  agree  upon  the  price.  If  any  considerable  number  of  water 
takers  cannot  agree  with  the  water  company  upon  annual  rates,  the 
rate  shall  be  determined  by  the  average  rate  paid  in  any  other  five 
cities  in  the  state  of  Ohio,  having  about  equal  populations  to  the  city  of 
Warren  and  similarly  constructed  works,  council  to  select  the  cities 
and  determine  the  average  rate.  The  works  were  to  be  completed  within 
one  year  from  date  of  contract,  but  owing  to  the  enterprise  of  the  con- 
tractor, only  one-half  that  time  was  required.  On  the  10th  day  of  May, 
1887,  the  tests  provided  for  in  the  contract  were  made,  and  declared  in 
council.  May  14, 1887,  to  be  satisfactory  and  thereupon  a  resolution  was 
passed  accepting  the  works;  the  hydrant  rental,  however,  not  to  begin 
until  June  1, 1887. 

The  plant  as  constructed  by  Samuel  R.  Bullock  &  Co.,  consists 
of  two  horizontal,  duplex,  compound,  condensing  engines,  stroke  of 
piston  rod,  eighteen  inches;  diameter  of  water  cylinder,  twelve  inches; 
diameter  of  steam  cylinders  (high  pressure),  fourteen  inches;  low  pres- 
sure, twenty-six  inches.  The  engines  were  made  by  the  Dean  Steam 
Pump  Co.,  of  Holyoke,  Mass.,  1887.  The  pumps  are  run  under  a  boiler 
pressure  of  ninety-five  pounds  to  the  square  inch,  and  guaged  to  make 
about  50,000  revolutions  in  twenty-four  hours,  under  which  conditions 
about  1,500,000  gallons  will  pass  through  each  set  of  pumps  in  twenty- 
four  hoiu's.  Ordinary  pressure  on  water  cylinder  is  55  pounds  per 
square  inch;  fire  pressure  is  110  pounds  per  square  inch. 

Originally  the  plant  was  supplied  with  two  of  Root's  Improved  Wa- 
ter Tube  Safety  Boilers,  consisting  each  of  sixty-four  4-inch  water 
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tubes,  sixteen  feet  long;  later,  two  additional  boilers  were  added  to  the 
plant.  This  addition  was  made  on  account  of  the  extra  work  under- 
taken by  the  water  company,  to-wit:  furnishing  the  city  with  electric 
light.  The  latter  boilers,  made  by  the  Phoenix  Iron  "Wkyrks,  of  Mead- 
Tllle,  Pa.,  are  sixteen  feet  long  and  are  66  and  72  inches  in  diameter 
respectively,  the  larger  containing  72  four-inch  flues  and  the  smaller 
66  four-inch  flues.  The  boilers  are  so  connected  that  they  may  be  used 
as  desired,  all,  singly,  or  in  pairs.  Ordinarily  but  one  set  of  pumps 
is  in  use  at  one  time,  and  the  electric  plant  only  at  night  During 
the  day  two  of  the  boilers  will  be  in  operation  and  at  night  three, 
the  fires  under  one  of  the  boilers  being  banked  during  the  day.  The 
water-tube  boilers  are  considered  by  the  engineer  best  for  raising 
steam  rapidly,  but  they  require  a  steadier  fire  and  more  trouble  is 
experienced  from  the  accumulation  of  scale  than  with  the  other  boiler! 

The  coal  is  shoveled  by  hand  directly  from  the  coal  pits  upon  the 
fire  grates  under  the  boilers. 

The  water  used  in  the  boilers  is  taken  from  the  Mahoning  river, 
and  this  we  expect  to  show  is  not  a  suitable  water  for  boiler  purposes. 
An  effort  has  been  made  to  use  water  from  a  deep  well  near  the  pump 
station,  which  has  not  proven  to  be  a  success  owing  to  a  tendency  on 
the  part  of  the  boilers  to  foam. 

An;iount  of  pipe  laid  as  follows:  840  feet  of  16-inch,  840  feet  of 
14-inch,  4250  feet  of  12-inch,  8050  feet  of  10-inch,  9600  feet  of  8-indi. 
66,500  feet  of  6-inch,  and  14,000  feet  of  4-inch,  making  a  total  of  about 
seventeen  miles  of  mains. 

Number  of  hydrants,  119;  number  of  private  connections,  about 
1000,  serving,  say,  6000  people.  PopulaticML  of  city,  10,000.  Amount  of 
water  pumped  daily,  1,600,000  gallons,  making  an  average  of  260  gallons 
per  capita  to  actual  consumers,  or  150  gallons  per  capita  to  total  popu* 
lation  of  city. 

Meters  in  use  consist  of  three  4-inch,  two  2-inch,  one  1%-lnch, 
one  1-inch  and  ten  %-inch.  The  %-inch  meters  are  on  residence  llnses, 
the  others  are  on  lines  to  mills  and  factories.  Water  motor  power  is 
fnmishcd  to  two  printing  companies,  one  bakery  and  some  three  or 
four  other  "small  establlrtiments. 

The  electric  light  plant  consists  of  one  Ft.  Wayne,  Wood,  60  light. 
2000  c.  p.  machine;  also,  same  make,  one  40  light,  2000  c.  p.  machine; 
also,  one  80  light,  2000  c.  p.  Brush  machine;  also,  one  1500  light  16 
c.  p.  Westinghouse  Alternating  machine;  one  Standard  Westinghouse 
engine,  100  HP.,  and  one  Compound  Westinghouse  engine,  150  HP. 

Main  arc  wire,  80  miles. 

Main  incandescent  wire.  8  miles. 

Meters,  36. 

Cost  of  plant,  $28,000. 

No.  of  incandescent  lights,  16  c.  p.,  about  2000. 

Cost  per  light,  60  cents  per  month,  or  half  a  cent  per  meter  hour. 

No.  of  midnight  arc  lights,  2000  c.  p.,  68;  cost  per  annum,  $56. 
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No.  of  all-nigbt  arc  lights,  2000  c.  p.,  46;  cost  per  annum,  |80. 

No.  of  commercial  arc  lights,  44;  cost  per  annum,  one  light,  |5; 
two  Ughts,  19;  three  lightfl,  |12. 

The  original  cost  of  the  water  works  plant  is  not  readily  to  be 
obtained  at  the  present  time.  The  plant  was  constructed  by  a  stock 
company,  the  greater  part  of  the  stock  being  held  by  parties  residing 
in  New  York  City.  Bonds  were  issued  to  the  amount  of  |150,000  and 
were  sold  to  Post  &  Pomroy,  of  New  York.  Shortly  after  the  sale 
of  the  bonds  the  contractors,  Samuel  R  Bullock  &  Co.,  failed.  Later, 
The  National  Water  Works  and  Investment  Co.  came  into  possession 
of  the  plant,  which  is  at  present  managed  through  the  First  Na* 
tional  bank  of  New  York.  R.  B.  Dodson  and  C.  D.  Backus,  of  New 
York,  being  the  President  and  Secretary,  respectively,  of  the  new  man- 
agement 

George  H.  Quinby,  of  Warren,  Ohio,  was  local  superintendent  from 
the  completion  of  the  works  to  the  summer  of  1897,  at  which  time  his 
resignation  was  tendered  the  company,  whereupon  Assistant  Superin- 
tendent F.  L.  Geiger,  also  of  Warren,  was  promoted  to  the  vacancy, 
who  served  in  that  capacity  until  January  1st,  1898,  at  which  time  C. 
B.  Tnman,  of  New  York,  was  appointed  by  the  company  to  superintend 
the  works. 

Mr.  Inman  very  kindly  furnished  the  following  statement  of  the 
annual  cost  of  operation  of  the  plant: 

Year. 

1889 

1890  

1890 

1891 

1892   

1893    

1894   

1896   

1896 


Water. 

Light. 

$4,169 

$4,169 

8,865 

$2,138 

5,198 

5.727 

8,005 

6,056 

7,973 

6,146 

8,325 

6,757 

8,179 

7,061 

12,244 

8,146 

Expenses  and  receipts  for  the  year  are  reported  as  follows: 


RBVBNUBy-1896.     ' 
Water- 
City  Rental $  5,500 

Railroads  1,390 

Private  takers 9.668 


$16,558 
Idght— 

City  rental  $8,395 

Private  users  4,449—12,844 


Gross  $29,402 
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OPERATING  EXPENSES— 1896. 

Water 112.244 

Light 8,146—120.390 

Net  $  9.012 

Interest  on  bonds  (|150.000  at  6  per  cent) 9.000 

Surplus I       12 

The  increase  of  operating  expenses  in  the  water  department,  for  the 
year  1896  (112.244)  over  expenses  for  the  year  1895  ($8,179),  was  due  to 
the  construction  of  a  filter  which  was  placed  in  the  plant  during  the 
year  1895  at  a  cost  of  about  120,000. 

THE  FILTER  PLANT. 

The  city  of  Warren  is  located  on  the  banks  of  the  Biahoning  river, 
which  runs  in  a  southeasterly  direction  through  the  city,  leaving  about 
one-third  of  the  city  on  the  west  bank,  and  two-thirds  of  the  city  on 
the  east  bank  of  the  river,  three-fourths  of  the  population  being  on 
the  east  side.  The  first  settlers  upon  the  present  site  of  the  city  of 
Warren  arrived  in  the  year  1799.  and  numbered,  all  told,  twenty-nine 
souls.  In  1870,  the  population  was  about  4500;  in  1890.  about  6000;  and 
at  the  present  time  (1898)  the  population  is  about  10.000.  The  village 
of  Warren  was  incorporated  by  act  of  legislature  on  the  third  day  of 
March,  1834,  and  was  re-incorporated  in  1869  as  a  city  of  the  second 
class  and  fourth  grade.  The  first  public  sewer  in  the  city  was  com- 
menced in  the  year  1866,  and  up  to  1874  about  four  and  one-half  miles 
of  sewers  had  been  constructed  at  a  cost  of  about  |100,000.  The  total 
sewerage  of  the  city  at  the  present  time  will  approximate  very  nearly 
fifteen  miles. 

In  the  original  construction  of  the  water  works,  the  filter  was 
composed  of  gravel,  charcoal,  sponges,  etc.,  encased  in  a  network  of  wire 
matting,  so  arranged  as  to  form  a  vertical  wall  separating  the  filtered 
water  from  the  unfiltered  water.  Of  course,  this  worked  beautifully 
for  several  days— long  enough,  at  least,  to  get  the  water  plant  accepted 
by  council  and  the  bonds  sold.  But  soon  there  was  trouble.  Water 
would  not  go  through  the  filter.  Something  must  be  done  and  done 
guickly.  Soon  that  portion  of  the  basin  allotted  to  filtered  water,  the 
capacity  of  which  was  entirely  too  small,  would  be  exhausted,  and  wa- 
ter must  be  obtained  some  way  to  keep  the  pumps  going.  The  only 
practical  way  which  presented  itself  was  to  take  a  crow-bar  and  knock 
several  big  holes  through  the  filter  and  let  the  water  in,  which  was  ac- 
cordingly done,  after  which,  of  course,  there  was  no  lack  of  water; 
but  upon  the  question  as  to  whether  or  not  the  water  furnished  by  the 
company  was  good  and  wholesome  and  free  from  all  impurities,  many 
people  could  be  found  who  did  not  hesitate  to  express  themselves  in 
language  more  forcible  than  polite,  in  favor  of  the  negative.  Com- 
ints  were  heard  on  every  hand.     It  was  not  the  bacteria  in  the  wa- 
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ter  that  tbe  people  objected  to,  for  many  of  them  had  been  raised  from 
infancy  on  water  from  wells  contaminated  by  cess-pools  and  privy 
vaults,  and  were  proof  to  attacks  from  bacteria.  A  few  million  bac- 
teria, more  or  less,  in  a  drink  of  water,  cut  not  the  slightest  figure; 
but  they  did  object  to  having  mud,  eels  and  dead  fish  served  up  with 
their  coffee  or  swimming  in  their  lemonade.  I  think  this  was  the  prin- 
cipal reason  why  so  many  of  the  population  about  this  time  quit 
drinking  water  altogether.  General  dissatisfaction  with  the  quality  of  the 
water  began  to  be  apparent.  As  early  as  1888,  two  years  after  the 
completion  of  the  works,  a  note  of  warning  was  sounded  by  the 
Board  of  Health  through  its  health  officer,  Dr.  S.  H.  Smith,  who,  in 
his  report  to  that  board,  dated  April  16th,  1888,  after  reconunending 
the  adoption  of  the  Hyatt  System  of  Purification  and  extending  the  in- 
let further  up  stream,  says: 

"By  this  means  the  water  of  the  Mahoning  river  can  be  made  at 
all  times  as  soft  and  as  clear  and  sparkling  as  spring  water.  It  will 
not  only  be  pleasant  to  the  sight  and  taste,  but  will  be  far  more  safe 
to  use  for  drinking  and  domestic  purposes  than  any  well  or  cistern 
in  the  city,  and  it  will  be  but  a  short  time  before  a  majority  of  the 
citizens  will  recognize  these  facts  and  will  abandon  all  other  sources 
of  water  supply.  But  as  the  water  now  is,  taken  from  a  mill  dam, 
without  even  the  chunks  of  organic  matter  strained  out  of  it,  loaded 
with  clay,  with  several  sewers  emptying  into  the  river  above  the  dam, 
and  other  sources  of  pollution,  which  it  seems  now  almost  impossible 
to  remove,  it  is  unsafe  water  to  drink  and  is  totally  unfit  to  use  for 
culinary  purposes,  even  after  it  has  been  boiled,  and  no  one  should 
be  allowed  to  use  it." 

And  thus  matters  continued  until  September,  1892,  when  the  city 
council  refused  to  pay  the  hydrant  rental  then  due,  and  in  May,  1893, 
suit  was  commenced  in  Common  Pleas  court  by  the  City  of  Warren, 
praying  that  the  water  company  be  required  to  comply  with  the  re- 
quirements and  conditions  of  its  contract,  to  furnish  the  city  and  its 
inhabitants  with  "good,  wholesome  water,  free  from  impurities."  About 
the  same  time  the  water  company  commenced  action  against  the  City 
of  Warren  to  recover  back  hydrant  rental,  and  thus  for  several  years 
the  war  waged,  now  in  the  Common  Pleas  and  now  in  the  Circuit  Court; 
sometimes  the  city  was  in  the  lead,  at  another  time  the  decision  was 
in  favor  of  the  water  company,  but,  not  desiring  to  weary  you  with 
details  and  legal  phrases,  the  outcome  of  the  whole  matter  ended  In 
the  city  council  accepting  the  invitation  of  the  water  company  to  in- 
spect a  filter  adopted  by  the  water  works  of  Knoxvllle,  Tennessee, 
known  as  the  Warren  filter.  The  report  of  the  committee  was  unani- 
mously in  favor  of  the  adoption  of  the  new  filter,  whereupon  arrange- 
ments were  at  once  made  with  the  water  company  to  have  the  new 
filter  placed  in  the  plant. 

The  Warren  filter  Is  manufactured  by  the  Cumberland  Manufac- 
turing company  of  Boston,  Mass.    Walter  B.  Nye  is  manager  of  the 
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eompany,  to  whom  we  are  indebted  for  the  following  deecrlptl^m  of 
the  plant: 

"A  Warren  Filter  plant  uaually  consists  of  a  settling  basin,  and 
one  or  more  filters,  and  a  weir  for  controlling  the  head,  together  with 
the  necessary  pipe  connections.  Bach  filter  contains  a  bed  of  fine, 
sharp  sand,  two  feet  in  depth,  supported  by  a  perforated  copper  bottom, 
and  for  cleaning  this  bed  an  agitator  is  provided.  This  consists  of 
a  heavy  rake  containing  thirteen  teeth  twenty-five  inches  long,  ro- 
tated by  a  system  of  gearing  and  capable  of  being  driven  into  the  bed 
by  means  of  suitable  screw  mechanism,  whereby  the  entire  bed  is 
thoroughly  scoured. 

"The  process  of  filtration  is  as  follows:  Tlie  water  enters  the  set- 
tling basin  through  a  valve  operated  by  a  fioat,  by  which  a  constant 
level  is  maintained  in  the  entire  system.  The  water  entering  through 
this  valve  passes  through  an  eight-bladed  propeller  of  brass,  from  ten  to 
sixteen  Inches  in  diameter,  so  arranged  as  to  revolve  freely  with  the 
passage  of  the  water.  This,  by  means  of  two  small  bevel  gears  and 
an  upright  shaft  operates  an  alum  pump,  of  unique  design^  on  which 
we  hold  letters  patent,  consisting  of  six  hollow  arms  radiating  from 
a  chambered  hub  and  bent  in  the  direction  of  rotati(m.  This  pomp 
revolves  in  a  small  tank  containing  a  dilute  standard  solution  of  sul- 
phate of  alumina  or  other  coagulant,  and  by  its  revolution  each  arm 
takes  up  its  modicum  of  alum  water,  passes  it  into  the  hub  and  to  the 
deflector,  which  sends  it  down  to  the  incoming  water. 

"The  incoming  water  having  received  its  proportionate  amount 
of .  coagulant,  is  then  allowed  to  remain  in  the  settling  basin  from 
thirty  to  forty  minutes,  to  enable  the  chemical  reaction  between  the 
coagulant  and  the  bases  in  the  water  to  take  place  and  to  permit  of 
the  heavier  sediment,  together  with  a  portion  of  the  coagulated  matter, 
to  settle  by  subsidence  to  the  bottom  of  the  tank,  where  it  can  be  drawn 
off  at  intervals  into  the  sewer. 

"The  water,  with  all  the  fine  silt,  suspended  matter,  as  well  as  prac- 
tically all  the  bacteria  and  other  germs  present  in  the  water,  bound 
and  held  together  by  the  insoluble  hydrate  of  alumina  resulting  from  the 
addition  of  the  coagulant,  passes  on  through  suitable  piping  and  valves 
to  the  filter,  and,  filling  the  tank,  passes  down  through  the  fine  sand 
bed,  leaving  all  the  coagulated  matter  upon  it  and  making  its  exit 
from  the  filter  through  the  main,  bright,  clear  and  sparkling,  and 
perfectly  adapted  in  every  way  for  domestic  purposes. 

"The  main,  collecting  the  filtered  water  from  the  various  filters, 
passes  along  between  them  to  the  head-box,  or  weir,  over  which  the  water 
is  compelled  to  pcuss,  and  which  controls  the  operation  of  the  filters. 
The  top  of  this  weir  is  twenty  inches  below  the  water  level  maintained 
in  the  filter  system,  and  this  head  of  twenty  inches  (equivalent  to  a 
pressure  of  three-fourths  of  a  pound  to  the  square  inch)  is  the  ex- 
treme pressure  that  can  be  brought  to  bear  upon  the  filters,  and  it  is 
evident  that  they  cannot  at  any  time  be  pushed  beyond  the  rate  which 
experience  has  shown  to  yield  the  best  results. 
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"When  the  bed  of  a  filter  becomes  clogged,  and  it  seema  beat  to 
clean  it,  the  inlet  and  outlet  valves  an  closed,  and  the  wash-out  opened 
allowing  the  contents  of  the  tank  to  escape  to  the  sewer.  The  agitator  is 
then  set  in  motion  by  meajui  of  the  friction  clutch  with  which  it  is 
equipped,  and  as  the  taedi  on  the  huge  rake  begin  to  plough  up  the  sur- 
face of  the  bed,  a  slight  amount  of  filtered  water  is  allowed  to  flow  back 
up  through  the  bed,  in  order  to  rinse  ofC  the  dirt  loosened  by  the  scour- 
ing action  of  the  rake.  This  is  kept  up  until  the  rake  penetrates  to  the 
bottom  of  the  bed  and  thoroughly  agitates  every  particle  of  material 
therein.  As  soon  as  the  water  flowing  to  the  sewer  appears  to  be  clear, 
the  moticm  of  the  rake  is  reversed  and  it  is  slowly  withdrawn  from  the 
bed.  When  the  teeth  are  raised  above  the  bed  the  waste  pipe  is  closed, 
the  inlet  valve  opened,  and  the  fllter  tanks  allowed  to  flU.  After  waiting 
a  few  minutes  for  the  tank  to  resume  its  normal  condition,  the  outlet 
valve  is  slowly  opened  and  filtration  is  resumed. 

**The  coagulating  apparatus  consists  of  a  series  of  tanks  for  dissolv- 
ing the  sulphate  of  alumina  and  preparing  the  solution,  and  a  tank  for 
its  delivery  to  the  incoming  water.  The  sulphate  of  alumina  is  placed 
in  the  upper  tank,  and  there,  by  means  of  water  and  steam,  admitted 
through  a  lead  tee,  a  concentrated  solution  of  it  is  made.  A  small  por- 
tion of  this  is  drawn  ofC  into  the  lower  and  larger  tank,  and  mixed  with 
water  until  a  solution  containing  from  5  to  3  per  cent,  of  alum  is  form- 
ed. This  weak  solution  is  then  fed  into  the  small  rectangular  box,  in 
which  revolves  the  alum  pump  already  described. 

"The  filters  are  designed  to  operate  under  a  head  of  twenty  inches 
or  less,  and  have  a  bed  of  fine,  sharp  quartz  sand  from  twenty  to  thirty 
inches  in  depth.  No.  1  is  8  feet  8  inches  in  diameter;  net  area  56  square 
feet,  capacity  200,000  to  250,000  gallons  per  24  hours.  No.  2  is  10  feet 
6  inches  in  diameter;  net  area  84  square  feet,  capacity  300,000  to  375,000 
gallons  per  24  hours.  No.  3  is  12  feet  6  inches  in  diameter;  net  area 
122  square  feet,  capacity  400,000  to  600,000  gallons  per  24  hours. 

"The  amount  of  power  required  for  operating  the  agitators  is  small, 
not  over  four  or  five  horse-power,  and  as  but  one  filter  is  washed  at  a 
time,  the  size  of  the  plant  does  not  affect  the  amount  of  power  required. 

"The  frequency  of  washing  depends,  of  course,  upon  the  character 
and  amount  of  matter  to  be  removed.  Where  much  organic  matter  is 
present,  safety  demands  that  the  accumulation  in  the  bed  be  soon  re- 
moved, and  the  filters  should  be  washed  at  least  once  in  twelve  hours." 

At  Warren,  the  water  is  taken  directly  from  the  river  into  a  settling 
basin,  54  feet  long,  22  feet  wide  and  10  feet  deep.  It  is  here  treated  to 
the  alum  solution,  ordinarily  in  the  proportion  of  about  one  barrel  of 
alum  to  three  million  gallons  of  water  treated.  In  actual  practice,  the 
quantity  of  alum  used  varies  according  to  the  condition  of  the  water. 
During  freehets  when  the  water  is  quite  muddy,  the  amount  of  alum 
used  may  be  doubled,  and  when  the  water  is  comparatively  clear,  the 
use  of  alum  is  frequently  dispensed  with  entirely.  A  barrel  of  alum 
weighs  330  pounds  and  costs  |5.65  per  barrel. 
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The  following  analsrais  of  Mahoning  river  water,  kindly  furnished 
by  the  Cumberland  Manufacturing  comiMUiy,  shows  what  is  claimed  for 
the  fitter: 

''Bacterial  analyalB  of  Mahoning  river  water,  from  Warren,  Ohio, 
before  and  after  treatment  by  the  Warren  Mechanical  Filter. 


Hours  of  Collection 

No.  of  Bacteria  in  1  c.  c. 

Percentage  of  Re- 
moval as  Com- 

of 

of  Water 

pared  with  Aver- 

Of                % 

ag^  of  River  Water 

Samples 

River  Water 

Filt'r'd  Water 

Sauiples 

10:15  A.M. 

2878 

• 

■ 

1:15  P.  M. 

9SS 

4:dOP.  M. 

1248 

Average  No. 

1620 

■ 

10:00  A.M. 

16 

96.94 

11:00  A.M. 

11 

99.27 

12:00       M. 

11 

99.27 

1:00  P.  M. 

41 

97.30 

2:00  P.  M. 

97 

98.61 

FUter 

Washed 

8:00  P.  M. 

28 

98  16 

4:00  P.  M. 

11 

99. 27 

5:00  P.  M. 

10 

Ui|.tt4 

5:56  P.  M. 

9 

99.40 

"As  the  river  water  remains  in  the  settling  basins  and  filters  fully 
two  hours  before  passing  the  filter  beds,  the  results  of  the  analysis  of 
filtered  water  are  compared  with  the  average  of  the  three  samples  of 
river  water." 

I  desire,  very  briefly,  to  call  your  attention  to  several  analyses  of 
river  and  well  water  made  for  our  city  at  the  request  of  our  Board  of 
Health,  and  for  the  reason  that  to  those  of  us  who  have  not  mastered 
the  mysteries  of  the  chemical  analysis  of  water,  a  bare  statement  of  re- 
sults would  be  of  little  value,  I  append  the  chemist's  explanations  ac- 
companying each  case. 


No.  I  (River  Water) 
No.  2(Deep  Well  Park  Av.) 
No.  H(I)eei)Well  Main  St.) 
Deep  Well  at  Charleston 
Cochituate  Water  of  Boston 
Croton  Water  of  New  York 
Sohuylkill  Water  of  Phila. 
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240.0 

1519.2 

14UU.4 

1170.0 

60.0 

90. 0 

130.0 
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4.2 
235.0 
352.0 


.070 
.748 
.840 


130.0  .3<i0 
3.6  .070 


0.7 
6.0 


.020 
.105 


.50218 


.242 
.080 
.040 
.255 
.150 
.210 


.6 
.0 
.6 
.1 
.4 
.4 
1 


ei 

u 


Trace 
None 
None 
None 

0.18 
Trace 

0 


3 


.021) 
None 
None 

.368 
Trace 
Trace 
Trace 


Kesults  given  as  parts  per  million. 
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No.  1 — Opalescent  with,  grey  eedlment — odorless — residue  blackened 
•on  ignition,  emitting  very  slight  nitrogenous  odor. 

No.  2— Nearly  clear  with  slight  grey  sediment  and  tioculent  black 
particles— odorless — residue  blackened  slightly  on  ignition,  emitting  a 
strong  nitrogenous  odor. 

No.  3 — Characteristics,  same  as  in  No.  2. 

The  above  anaylsis  was  accompanied  by  the  following  explanatory 
letter: 

Case  School  of  Applied  Science, 

Cleveland,  Ohio,  Sept.  13,  1887. 
Mr.  Qeorge  P.  Hunter: 

Dear  Sir— In  answer  to  your  note  of  Sept  10th  I  desire  to  give  you 
a  l;)it  of  information  concerning  chemical  work  in  general,  and  water 
examinations  in  particular.  ♦•♦♦♦•  There  are  no  secrets  in 
chemical  work  and  no  value  can  be  attached  to  results  that  are  not 
based  upon  all  the  g^ieral  knowledge  that  can  be  obtained,  as  well  as 
upon  methods  that  are  above  criticism.  In  regard  to  water  analysis, 
if  the  party  having  the  work  done  can  interpret  the  results  of  analysis, 
it  is  only  necessary  to  hand  in  the  results,  but  if  the  chemist  is  asked 
to  give  his  opinion,  he  must  have  all  the  information  he  can  get  as  to  the 
source  of  the  water,  and  all  possible  oontaminat1on<.  To  illustrate:  We 
suspected  that  samples  2  and  3  came  from  deep  wells  and  had  been  in 
contact  with  natural  salt  beds.  If  these  samples  had  been  taken  from 
your  river,  it  would  have  shown  a  very  bad  condition  of  the  water.  As 
it  is,  while  these  samples  are  not  first-class  drinking  waters,  they  are 
fairly  good.  The  objectionable  feature  is  the  high  percentage  of  free 
Ammonia  (N.  H.  3),  which  indicates  contamination  by  water  that  had 
contained  organic  matter  that  had  undergone  oxidation,  leaving  as  one 
of  the  products,  free  ammonia.  Perhaps  surface  drainage,  to  a  small  ex- 
tent, ultimately  finds  its  way  into  the  wells.  Neither  the  salt  nor  the 
lime  (total  solids)  do  harm,  although  they  are  present  in  large  quanti- 
ties. 

Sample  No.  1  is  contaminated  with  organic  matter,  probably  of  veg- 
etable origin,  as  shown  by  the  high  proportion  of  albumin<^d  ammonia, 
small  amount  of  chlorine,  and  the  character  of  the  organic  matter,  which 
Is  that  of  a  vegetable  nature.  This  sample  would  be  regarded  as  ob- 
jecUonabie,  although  at  present  not  absolutely  dangerous. 

High  solids  in  Nos.  2  and  3,  also  high  chlorine,  results  from  contact 
of  the  water  with  lime  and  salt  formations.  They  are  not  hurtful  to 
drink,  but  probably  the  water  is  too  hard  for  domestic  purposes. 

Solids  and  chlorine  in  No.  1  may  be  regarded  as  normal  to  good 
water.  The  worst  feature  of  No.  1  is  the  high  albuminoid  ammonia, 
and  oxygen  consumed,  which  has  a  similar  meaning.  Perhaps  it  is  im- 
proved by  filtration. 
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To  the  remlta  on  flamples  iwacifwl  from  yon.  tra 
of  the  water  supply  of  Boston,  New  Ycrit  and  Phfladelphia;  also  analyslB 
of  a  well  in  Charleston,  S.  C,  that  was  thought  to  have  caused  disease. 


Evidently  your  river  water  does  not  suffer  from  contact  with  sew- 
age.   Yours  truly,  C.  F.  MABBRY. 

The  following  analysis  and  letter  refers  to  samples  taken  from  deep 
wells,  one  of  which  was  from  the  public  well  in  the  City  park. 


PARTS  OF  IMPURITIES  IN  1,000,000. 


I      Samples. 

No.  2. 

.220 

.020 

.200 

.005 

4.900 

890.400 

94.300 

57.000 

1.400 
2.000 
^800 

e.eoo 


I  No.  1. 

.410 

.046 

.364 

.010 

6.000 

734.800 

62.900 

74.200 

1.000 
1.600 
2.000 
6.800 


1,  Total  Ammonia  (N.  H.  3) 

2,  Free  Ammonia  (N.  H.  3) 

Albuminoid  Ammonia  (by  diff .) 

3,  Nitrogen  in  the  form  of  Nitrites 

4,  Nitrogen  in  the  form  ot  Nitrates 

6,  Total  Solids 

Loss  on  Ignition 

6,  Chlorine 

7,  Oxygen  required  to  Oxydize  Organic  Matter — 

Method  of  Tidy  (3  hours) 

Method  of  Tidy  (24  hours) 

Method  of  Kubel  (Boiling  10  minutes) 

Method  of  Wanklyn  (By  Evaporation) 

When  evaporated  to  dryness,  the  residyes  of  both  samples  blacken, 
and  oxides  of  nitrogen  are  freely  evolved  upon  ignition. 

Case  School  of  Aiiplied  Science, 

"Cleveland,  Ohio,  Dec.  26, 1888. 
"Mr.  Geo.  P.  Hunter: 

"Dear  Sir — Analysis  of  the  samples  of  water  received  from  you  gave 
the  following  results: 

"Samples  1  and  3  both  clear,  nearly  colorless,  odorless,  with  a  slight 
sediment  of  lime  and  vegetable  matter.  Sample  3  has  a  slight,  yellow 
tint.  I  will  give  the  analytical  results  on  another  sheet  and  I  will  en- 
deavor to  give  a  plain  interpretation  of  the  results  in  order  that  you  may 
understand  the  basis  of  the  opinion  which  I  shall  express  concerning  the 
quality  of  the  water. 

"In  an  analysis  of  a  suspected  water,  especial  importance  is  attached 
to  albuminoid  ammonia,  nitrogen  in  the  form  of  nitrites,  and  in  the 
form  of*  nitrates,  to  chlorine,  to  oxygen  required  to  oxydize  the  organic 
matter,  and  to  loss  on  ignition,  especially  if  the  residue  blackens  when 
heated. 

'I  will  now  explain  the  results  in  order: 

'Free  ammonia  is  not  excessive.  Albuminoid  ammonia,  when  pres- 
ent in  quantities  exceeding  0.200  part  in  one  million  parts  water,  indi- 
cates a  questionable  conditicm  of  the  water.  Ammonia  In  this  form  is 
evolved  from  substances  that  must  not  be  present  in  drinking  water. 
You  will  perceive  that  No.  3  is  at  the  limit,  and  that  No.  1  is  far  beyond. 


««i 
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Nitrogen  In  the  form  of  nitrites  or  nitrates  must  not  be  present.  Ton 
will  observe  that  it  is  present  in  both  forms  and  in  very  large  quantities 
as  nitrates.  This  fact,  confirmed  as  it  is  by  the  behayior  of  the  water 
residue  upon  ignition  is  sufllcient  to  condemn  both  samples. 

"Solids  in  solution  are  very  high,  although  I  haye  seen  yery  hard 
waters  that  were  not  unhealthy  with  nearly  as  mruch  solid  matter  In 
solution.  Loss  on  ignition  is  also  very  ezeessive  and  together  with  the 
blackening  and  eyolution  of  oxides  of  nitrogen,  it  shows  a  bad  condition 
of  the  water. 

Chlorine  is  very  ezoessiye,  and  if  there  are  no  salt  springs  in  the 
yicinity,  showing  a  salt  formation  in  the  neighborhood,  it  must  show 
contamination  of  the  water  by  drains,  cess  pools  or  sewage  in  some 
form. 

"I  giye  results  of  the  three  methods  we  use  to  ascertain  the  con- 
sumption ol  oxygen,  since  each  method  gives  valuable  indications  with 
different  kinds  of  contamination.  In  this  case,  the  best  information  is 
given  by  the  Wanklyn  method,  which  shows  by  the  large  quantity  of 
oxygen  consumed  (6.8  and  6.6)  that  the  water  contains  more  substances 
requiring  oxydation  than  should  be  present  in  potable  water." 

"Referring  now  to  my  statement  above  beginning  with  the  words 
'In  an  analysis,"  etc.,  in  my  opinion  each  of  the  two  samples  of  water  is 
unfit  for  drinking  purposes  and  neither  should  be  used  as  a  potable 
water.    ♦    ♦    ♦    ♦    ♦ 

"I  could  not  give  the  opinion  you  desire  as  to  the  character  of  the 
water  without  all  the  data  from  the  seven  determinations.  It  is  one  of 
the  comparatively  few  cases  where  nitrates  have  been  found  in  con- 
siderable quantity  in  drinking  water  which  may  have  caused  typhoid 
fever  and  it  is,  therefore,  an  interesting  fact.  I  remember  the  deei>  well 
from  which  Mr.  Smith  analyzed  the  water  last  year  contained  considera- 
ble salt,  and  it  may  be  that  a  part,  at  least,  of  the  chlorine  in  these 
samples,  is  present  as  natural  salt. 

"Yours  very  truly, 

"C.  F.  MABERY." 

The  following  letter  and  analysis  refers  to  the  deep  well  on  the 

Water  Works  company's  lot. 

"Case  School  of  Applied  Science, 

"Cleveland,  Ohio,  Oct.  9,  1894. 
"Hon.  Wm.  T.  Fee,  Warren,  Ohio: 

Dear  Sir— The  analysis  of  the  well  water  shows  its  quality  to  be 

exceptionally  poor  and  that  it  has  been  badly  contaminated.    It  should 

certainly  not  be  used  for  drinking  purposes  unless  previously  boiled.    I 

enclose  report  of  results  as  follows: 

Free  Ammonia 2.366 

Albuminoid  Ammonia 2.860 

Chlorine 705.470 

Total  Solids 1206.000 
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onlgnition 41.000 

Nltr»tes 0.000 

Nitrites Trace. 

Results  as  parts  |»er  million. 

"Free  and  Albuminoid  Ammonia,  Chlorine  and  solids  are  about  as 
lOsb  as  in  sewace.  ALBERT  W.  SMITH." 

The  oonduaiODS  of  Proreasor  Mabery  and  Mr.  Sautb  are  eoneb- 
orated  by  the  reports  of  tbe  deaths  oocorrinc  in  the  dty  of  Warren  from 
18S8  to  1090.  Dnrins  the  ten  irears  betwea  the  shore  dates,  the  total 
number  of  deaths  from  all  canses  were  700,  of  whi^  18  veie  Iqr  typhoid 
fever,  and  in  every  case,  where  typhoid  fever  was  eoBtnctad  within 
the  city,  the  deceased  hsd  been  drinking  veil  water. 

Note,— For  a  full  dlsmssion  of  the  rirer  water  at  Warm  fiir  the 
summer  of  1097  and  for  analysis  and  resnlts  of  bacterfoloeicai  examina- 
tion of  rirer  water  and  of  the  lltered  water  see  *FrdiBunary  Report  of 
an  InTostisBtion  of  Rirers  snd  Deep  Grand  Whten  of  Ohio  ss  Soorces 
of  Pnblic  Water  SnppUea.**  by  the  Ohte  State  Board  of  Health.  1897-1890. 
The  tables,  dlasrsms  and  dlscwaskms  are  too  Tslnmlnoas  to  be  indnded 
tn  this  report,  ochweiae  they  wonld  be 
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OWNERSHIP  AND  THE  ECONOnV  OF  COflBINED  WATER 
WORKS  AND  ELECTRIC  LIGHT  PLANTS. 

B.  J.  ASHLEY,  CHICAGO.  ILL. 

The  economy  of  combining  water  works  and  electric  plants  is  fast 
becoming  to  be  recognized  favorably  by  lesser  municipalities  through- 
out the  country,  and  many  villages  are  hastening  to  adopt  the  Idea  as 
they  are  clothed  with  the  authority  and  given  the  means  by  which  to 
carry  the  idea  into  effect. 

These  villages  and  hamlets  are  rapidly  coming  into  the  field  and 
demanding  these  desirable  improvements,  long  ago  adopted  by  the 
cities  and  towns  of  more  considerable  Importance,  to  such  an  extent 
and  with  such  spirit,  that  at  times  the  rivalry  of  neighboring  towns 
becomes  exceedingly  warm  and  interesting  as  to  which  shall  secure  the 
coveted  Improvements  first  as  well  as  to  which  shall  obtain  the  best. 

It  is  a  commendable  fact  that  villages  universally  desire  the  best 
plants  obtainable,  but  disappointments  are  bound  to  follow  when  mem- 
bers of  councils  conclude  to  follow  along  ideas  of  their  own,  for 
the  sake  perhaps  of  appearing  to  their  constituency  to  be  persons  of 
ability  and  importance,  or  to  enjoy  the  selfish  gratification  that  attends 
the  acts  of  persons  of  such  narrowness,  rather  than  to  act  broadly  in  the 
light  of  doing  the  greatest  good  to  the  greatest  number  irrespective  of 
personal  advancement  and  profit,  by  following  along  lines  consistent 
with  the  best  class  of  business  methods. 

Questionable  integrity  among  officials  in  charge  of  the  establish- 
ment of  such  plants  is  almost  surely  to  give  the  same  undesirable  re- 
sults. 

Want  of  a  sufficient  appropriation  to  establish  perfectly  and  prop- 
erly equipped  plants  is  also  a  serious  menace  to  the  engineer  who  for- 
tunately or  unfortunately  may  have  been  employed  to  design  a  plant 
according  to  the  instructions  of  the  Council  or  Board  of  Trustees. 

Failure  on  the  part  of  a  council  to  follow  the  direction  and  advice 
of  a  competent  and  honest  engineer,  is  very  likely  .to  result  in  the  use- 
less expenditure  of  money. 

It  is,  therefore,  desirable,  although  not  often  obtainable,  to  have 
men  in  the  council  thoroughly  sensible,  not  hasty,  and  with  business 
ability,  backed  up  with  sterling  integrity. 

The  want  of  funds  has  often  prompted  towns  to  grant  franchises 
to  private  individuals  to  erect  and  operate  plants  in  their  corporate 
limits  for  the  revenue  the  company  or  individual  can  obtain  by  it. 

This  course  is  usually  attended  by  the  making  of  a  previous  con- 
tract between  the  municipality  and  contractors,  wherein  the  latter  is  to 
furnish  light  or  water  or  both  at  a  certain  rate  per  unit,  specifically 
written,  but  without  reference  to  the  quality,  or  sufficiency  of  the  ma- 


—  38  — 

chineiy  to  hold  up  and  oontinae  to  prodaoe  the  quantities  bargained 
for,  which  qnantities  are  in  rare  instances  erer  measured.  These  con- 
tracts are  osually  drawn  for  a  period  of  years  from  say  five  to  twenty. 

That  such  a  time  contract  should  be  given  to  the  contractors,  ia 
entirely  jnst,  and  the  reason  Is  obrions  without  further  discussion*  ex- 
cept to  say,  that  capital  would  be  quite  unwilling  to  InTest  itself  in  es- 
tablishments of  permanency  without  a  certainty  of  income  for  an  ade- 
quate time,  which  time  is  fully  stipulated  in  the  agreement. 

Such  methods  as  that  of  quantity  these  franchises  are  chiefly  em- 
ployed in  western  towns  and  Tillages  that  haye  nerer  made  any  attempt 
heretofore  at  establishing  modem  municipal  improrements,  whUe  the 
scarcity  of  adopting  these  methods  Is  equally  as  true   of  the  easteni 


Without  discussing  the  "^ros**  and  "cons"  as  to  why  the  abore 
can  be  said  of  these  gytwting  conditions.  It  Is  deducible  and  experience 
has  long  ago  proToi  that  the  results  obtained  by  the  granting  of  frsn- 
chises  to  companies  ot  indlTlduals  to  build,  equip  and  operate  either 
at  the  character  of  the  plants  under  discussicm,  hsTe  never,  as  a  rule, 
been  attended  with  harmony  among  aO  parties  to  the  contract,  nor  in 
many  cases  with  satis&otory  results,  nor  very  low  rates  tor  service. 

Amon^  the  causes  for  the  peri^exing  embarrassments  that  have 
constantly  arisen  and  will  continue  to  arise  is  the  fact  that  it  is  uni- 
versally the  practice  for  the  contractors,  who,  for  the  sake  of  argument, 
we  will  admit,  understand  their  business,  to  originally  draw  and  frame 
the  agreement  sought  to  be  entered  into,  which  agreements  are  often 
found  to  contain  clauses,  the  meaning  of  whldi,  to  the  average  council- 
man, who  admitting  rarely  understands  the  business,  seems  to  be  clear, 
but  In  the  end  or  rather  beftNre  the  end,  are  fdond  to  contain  hidden 
meaning,  or  which  are  sufficiently  ambiguoos  as  not  to  be  easily  under- 
stood by  others  than  persons  experienced  along  these  lines  and,  there- 
fore, more  competent  to  Judge. 

Viewing  this  question  from  the  standpoint  of  the  served,  looking 
toward  the  party  being  served,  the  fraOty  of  human  nature  to  get  as 
much  as  possible  and  give  as  little  as  poaslble  in  retuni  ottea  shows  it- 
self in  a  form  that  is  not  vary  pleasant  to  eontemplate  and  presents 
features  not  easy  to  manage. 

Lack  of  what  a  Yankee  would  familiariy  call  "backbone*'  in  the 
pwaoanel  of  the  cooncil  to  enfiorce  the  provlalotts  of  the  agreement  that 
are  disregarded,  would  be  also  tensed  among  the  numerous  unnamed 
reasons  why  disappointing  and  undesirable  results  follow  the  wake  of 


The  municipal  ownership  of  water  works  and  the  Individual  owner- 
ship of  the  electric  light  plant  is  a  poor  example  of  economy  for  a  vil- 
lage to  adopt  Inasmuch  as  the  return  upon  the  investment  In  a  water 
works  plant  Is  not  so  immediate  as  from  that  at  an  electric  light  plant 
and  the  town  is  giving  the  other  fellow  the  sweetest  of  the  meat,  while 
the  municlpaUty  Is  usually  running  short  In  its  accounts  through  its 
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early  period  of  operation  because  of  Insufficient  income  to  pay  the  ex- 
pense of  operation,  and  the  interest  on  the  investment,  and  the  contrary 
JB  ordinarily  true  in  the  installation  and  operation  of  the  electric  light 
plant. 

It  is  quite  impossible  to  name  the  numerous  difficulties  that  are 
constantly  arising  and  the  expensive  service  that  is  usually  attending 
this  manner  of  securing  either  or  both  of  this  class  of  service  and  we 
are  warranted  in  believing  the  question  of  ownership  must  be  decided 
with  the  preference  extended  toward  the  municipality. 

Concemdng  the  economy  of  combining  the  two  systems,  the  subject 
resolves  itself  into  two  parts,  viz.: 

1.  Cost  of  installation  and 

2.  Cost  of  operation. 

To  make  this  question  plain  to  the  ordinary  business  man  is  an  easy 
task,  but  should  a  council  be  composed  of  indifterent  men,  some  of 
whom  perhaps  are  incompetent  to  maintain  successfully  a  business  of 
their  own,  satisfactory  results  should  not  be  expected  in  their  adminis- 
tration of  affairs  when  passing  upon  questions  about  which  they  have 
but  little  and  perhaps  no  understanding  at  all,  unless  they  are  willing 
to  accept  the  opinions  of  those  most  competent  to  give  safe  counsel. 

In  the  installation  of  plants  by  the  granting  of  franchises,  there  is 
almost  always  contained  in  the  agreement  a  clause  whereby  the  village 
is  privileged  to  buy  the  plant  at  or  before  the  expiration  of  a  term  of 
years  at  a  certain  stipulated  sum  or  at  a  price  to  be  determined  upon 
possibly  by  arbitration. 

In  determining  upon  this  future  acquirement  of  the  plant  In  ques- 
tion, the  council  has  no  way  of  obtaining  the  true  value  of  such  a  plant 
by  the  prices  that  would  be  revealed  through  methods  of  an  open  let- 
ting. 

Its  acquirem^its  being  remote  at  best  elicits  less  interest  from  the 
councilman  because  of  its  remoteness,  and  the  probability  of  his  not 
being  identified  with  the  council  at  such  a  remote  period  results  in  care- 
loosneoB  in  the  original  determinaticm  upon  the  price  the  village  may 
be  required  to  pay  or  the  method  by  which  such  price  is  afterward  to  be 
settled. 

Time  runs  on,  the  machinery  becomes  worn,  changes  take  place  in 
the  personnel  of  the  council,  with  the  attending  inexperience  and  want 
of  knowledge  an  older  member  of  the  body  would  likely  have;  the  su- 
perior knowledge  of  the  proprietor  of  the  plant  over  that  of  the  pros- 
pective purchaser  all  assist  in  making  the  former  an  easy  prey  to  the 
latter  in  closing  a  sale. 

Without  further  discusison  it  is  safe  to  decide  that  the  method  of 
installing  plants  for  the  use  of  municipalities  through  this  ofttime  con- 
venient method  of  franchise  and  subsequent  acquirement  is  not  entirely 
business-like  nor  economical. 

In  operating  under  the  laws  of  your  state  In  the  establishment  of 
these  plants,  like  the  spirit  ol  the  law  everywhere,  the  best  for  the  least 
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money  is  soaght  to  be  arrived  at,  and  open  competition  is  recognized 
as  the  best  plan  of  securing  such  results.  This  principle  is  one  of  the 
underlying  ones  in  business  and  hence  its  safeness  of  adoption. 

That  the  two  plants  can  be  originally  installed  under  one  roof,  oper- 
ated with  the  same  power,  under  the  same  management  and  by  the 
same  operators  is  plain  to  be  seen  without  enlarging  upon  the  subject 

In  this  manner  the  cost  of  land  Is  eliminated  as  well  as  the  cost  of 
the  boiler  plant,  and  the  expense  of  a  separate  crew  of  operatives  under 
a  separate  management  is  dispensed  with,  followed  by  a  consequent  re- 
duction in  expense,  both  of  establishment  and  operation. 

Taking  for  instance  a  village  of  three  thousand  inhabitants,  requir- 
ing a  water  works  plant  costing  say  $30,000,  and  an  electric  light  plant 
costing  115,000. 

It  is  fair  to  say  that  the  following  would  be  the  saving  of  cost  of 
installation : 

Land  from  |200  to  $500 

Well  from 100  to  200 

Boiler  plant  from 2000  to  3000 

Building  from 1000  to  2000 

Total  saving $3300  to  $5700 

It  must  be  admitted  that  an  experienced  engineer  having  had  years 
of  dealings  with  municipalites  can  see  farther  into  the  future  of  villages 
and  their  prospective  requirements  than  the  inhabitants  thereof  them- 
selves, and  therefore  his  advice  along  the  methods  of  installing  work 
with  reference  to  the  future  needs  of  a  village  is  of  much  more  value 
sometimes  than  that  of  its  beet  business  men  who  might  be  well  versed 
in  the  management  of  its  municipal  affairs. 

Such  a  case  has  recently  been  forcibly  demonstrated  to  the  writer 
in  the  instance  of  a  town  in  which  both  electric  lights  and  water  works 
are  now  in  operation. 

Briefly  stated  the  story  runs  about  as  follows: 

Being  called  Into  consultation  with  village  authorities  concerning 
the  construction  of  water  works,  advice  was  offered  that  under  the 
existing  conditions  regarding  the  electric  light  plant  already  in  oper- 
ation in  the  town,  under  private  ownership  and  management,  it  would 
be  but  a  few  years  at  least  when  there  would  arise  a  demand  for  the 
municipal  ownership  of  that  kind  of  a  plant  as  well;  and  that  the  vil- 
lage had  better  adopt  a  plan  of  installation  to  which  in  the  future 
might  be  added  in  combination  an  electric  light  plant. 

Part  of  the  Board  was  favorable  toward  adopting  the  advice  of- 
fered, part  were  not,  and  part  were  neutral,  but  resulted  in  their  de- 
ciding in  favor  of  the  engineer's  views. 

By  the  time  the  letting  of  contracts  was  to  take  place,  in  conse- 
quence of  having  had  extreme  influence  brought  to  bear  upon  them 
by  representatives  of  certain  classes  of  machinery  as  well  as  by  citi- 
zens who  had  been  interested  In  its  behalf  for  the  individual  benefits. 
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that  may  have  been  recelyed  for  their  Influence,  the  members  of  the 
Board  again  found  themselves  divided  and  another  class  of  machinery 
than  that  specified  was  permitted  to  compete.  By  the  adoption  of  this 
class  of  service  the  possibility  of  ever  combining  with  it  an  electric 
light  plant  was  forever  lost.  Blinded  to  this  future  possibility,  with  its 
attending  economy,  the  unspecified  machinery  was  adopted  and  in- 
stalled at  an  excess  in  cost  of  |1100  over  that  at  which  the  plant  with 
the  specified  machinery  would  have  cost 

To  the  surprise  of  even  the  writer,  in  less  than  six  months  after 
the  water  works  had  been  completed  did  the  authorities  undertake  to 
bond  the  town  for  |18,000  for  the  purpose  of  buying  the  old  electric 
light  plant,  which  probably  was  not  worth  one-fourth  that  much. 

Had  not  the  citizens  voted  it  down,  the  accounts  would  have  stood 
about  thus  in  c(Hnparison,with  the  figures  of  the  combined  plant: 

Present  municiiml  water  works |25,000 

Present  private  E.  L.  plant 13,000 

^138,000 

Water  works  as  specified |24,000 

E.  U  plant  as  advised 8,000 

132,000 

Useless  expenditure I  6,000 

As  it  is,  since  the  question  failed  to  carry  and  a  new  plant  can 
never  be  installed  under  a  cost  of  about  ten  thousand  dollars,  saying 
nothing  of  the  subsequent  increased  cost  of  operation,  and  here  you 
have  an  instance  of  blind  folly. 

As  we  have  said  but  little  about  the  economy  of  operation  thus 
far,  another  illustration  of  a  town  that  followed  the  advice  given  it  to 
the  letter  will  go  to  show  the  possibilities  of  the  cheapness  of  operation 
of  a  combined  plant. 

The  town  in  question  has  a  population  of 900 

Cost  of  combined  plant,  including  land,  water,  engineering,  print- 
ing, etc fl8,885 

No.  fire  hydrants 20 

No.  2000  cp.  arc  lights 21 

At  the  end  of  eight  months  after  the  plant  had  been  put  into  c^ 
eration  the  following  statement  was  given  out  by  the  mayor: 

Water  takers 86 

16  cp.  lamps  236 

Average  cost  per  lamp   29c 

RECEIPTS. 

Ins.  lamps I  68  57 

UghUng   R.   R 20  00 

Water  rentals  20  00 

1108  67 
4 
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EXPENDITURES  (Monthly). 

Coal,  oil,  supplies,  etc I  40  00 

Engineer's  salary  45  00 

Trimming  lamps 5  00 

Clerk  hire 10  00 

nOO  00 

Tou  will  note  that  the  town  is  getting  its  light  and  lire  protection 
without  cost,  while  prerlously  to  the  installation  of  this  plant  it  was 
paying  |800  for  lighting  alone. 

It  is  due  the  plant  to  credit  it  with  ahout  |1200  for  lighting  and 
about  11000  for  fire  protection  for  a  year,  which  the  above  account  does 
not  include  nor  show. 

Since  this  article  has  come  down  to  the  statement  of  facts,  it 
might  be  added  that  no  charge  is  made  against  the  water  works  de- 
partment of  this  particular  plant  for  operating  it,  as  the  amount  is 
insignificant  The  pumping  Is  done  late  in  the  afternoon  as  the  fires 
are  being  kindled  for  the  night's  run. 

Contrast,  if  you  please,  the  cost  and  operation  of  such  a  plant  with 
that  of  any  other  character  of  installation  and  you  have  an  example 
that  is  easy  of  solution  to  any  one,  whether  he  be  a  keen  business  man 
or  a  laborer  of  ordinary  capacity. 

Tou  have  the  embodiment  of  good  sense  in  the  building  of  the  one 
and  the  very  allegory  of  stupendous  error  in  the  establishment  of  the 
others. 

DISCUSSION. 

Mr.  White:  I  would  like  to  ask  Mr.  Ashley  If  it  is  not  a  fact  that 
works  of  this  nature,  when  operated  by  a  municipality,  cost  more  for 
operating  expenses  than  when  operated  by  a  private  concern? 

Mr.  Ashley:  I  will  have  to  answer  that  by  referring  to  past  ex- 
periences, and  from  past  experience  in  public  enterprises  I  will  have 
to  answer  in  the  affirmative.  I  have  regarded  this,  however,  from  the 
standpoint  of  a  business,  not  a  political  management. 
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THE  LEGISLATURE  AND  THE  ROADS. 

J.  A.  HANLON,  CX)SHOCTON. 

The  enactment  of  laws  looking  to  the  Improvement  of  our  public 
highways  lies,  of  course,  with  the  Legislature,  and  while  this  is  so, 
we  as  individuals  or  associations  may  make  our  recommendations  and 
point  out  the  defects  in  existing  statutes,  which  now  direct  and  regulate 
the  construction  and  maintenance  of  highways.  By  virtue  of  such 
experience  and  training  as  we  may  have  had,  we  may  hope  that  our 
recommendations  may  have  consideration  in  the  preparation  of  new  leg- 
islation on  highways. 

It  must  be  admitted  that  the  general  laws  now  governing  the 
building  and  keeping  in  repair  of  public  roads  is  not  abreast  of  the 
times,  excepting  in  such  counties  as  have  availed  themselves  of  special 
legislation  or  have  proceeded  under  the  pike  laws  and  paid  for  the  roads 
by  assessment  under  the  one  or  two  mile  plans. 

The  particular  feature  of  the  road  system  which  seems  to  require 
especial  revision  Is  that  of  maintenance,  which  will  apply  alike  to  im- 
proved and  unimproved  roads.  In  no  part  of  the  whole  expenditure 
of 'road  funds  for  all  purposes  is  there  such  waste  of  money  without 
adequate  results  as  now  practiced  under  present  laws.  The  first  step, 
that  of  the  township  levies  to  provide  funds  for  caring  for  the  roads, 
lacks  uniformity.  The  township  trustees  are  allowed  to  levy  from 
nothing  to  two  mills  for  road  purposes,  r^ardless  of  the  number  of 
miles  of  road  in  the  township  to  be  cared  for,  or  of  the  natural  con- 
ditions which  may  affect  the  cost  of  keeping  the  roads  in  repair. 

Under  the  present  law  this  road  tax,  as  paid  in  labor,  can  only  be 
applied  from  about  the  first  of  June  to  the  6th  of  September,  at  which 
time  the  Road  Supervisor  is  required  to  report  to  the  township  clerk 
the  amounts  paid  or  unpaid,  in  labor  or  cash,  in  order  that  these 
credits  may  reach  the  tax  duplicate  prior  to  the  I>ecem'ber  collection 
of  taxes.  So  that  the  bulk  of  the  funds  available  for  road  repairs  is 
expended  upon  the  roads  within  a  space  of  three  months,  regardless 
of  the  wants  prior  to  June  1  or  after  September  1. 

It  is  true  that  the  two  days'  labor  and  any  taxes  not  paid  in  labor, 
such  as  railroad  taxes,  and  these,  if  non-residents,  may  be  returned 
to  the  townships  later  and  worked  out  in  other  months  than  those 
mentioned;  but  in  comparatively  few  townships  does  any  considerable 
fund  arise  from  these  sources.  So  that  it  may  be  fairly  considered 
the  repair  or  maintenance  work  for  at  least  nine  months  of  the  year 
is  crowded  into  the  three  summer  months. 

Of  the  value  of  this  road  tax  labor  work  or  how  much  is  realized 
from  a  dollar,  many  of  us  have  from  observations  at  least  made  our 
own  estimates. 
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A  few  days  ago  I  read  a  farmer's  ideas  of  road  working  expressed  in 
yerse.  The  substance  of  it  was  that  he  took  no  recreation  from  hla 
constant  day  in  and  day  out  labor,  except  when  ordered  out  to  work 
his  tax  on  the  roads. 

To  bring  about  uniformity  as  between  townships,  it  is  plain  that 
the  management  of  the  maintenance  of  roads  should  be  in  the  hands 
of  a  county  official,  and  that  instead  of  the  work  of  repairs  belnc 
confined  to  a  few  months,  the  system  should  provide  for  constant  care 
and  supervision.  Just  as  our  railroads,  both  steam  and  electric,  canals, 
streets,  and  in  fact  every  method  of  transportation  which  involves 
wear  and  tear,  and  this  system  is  followed  simply  because  it  costs  lees 
money  to  accomplish  a  given  amount  of  work  than  by  {periodical 
overhaulings.  The  cost  is  the  governing  consideration  and  yet  the  laws 
of  Ohio  providing  for  the  care  of  public  highways  have  yet  to  provide 
for  an  economical  expenditure  of  funds  in  this  way. 

The  revision  of  the  road  laws  of  Ohio  is  an  undertaking  which 
should  be  begun  at  once.  It  is  a  matter  in  which  all  interested,  which 
would  certainly  include  everyone,  should  inform  themselves,  partic- 
ularly the  members  of  the  Legislature. 

The  subject  is  entitled  to  such  special  consideration  as  has  been 
granted  to  other  matters;  as  by  the  appointment  of  a  legislative  com- 
mission in  the  case  of  the  Ohio  canals  two  years  ago. 

Ohio  has  not  been  to  the  front  in  the  agitation  of  improved  toad 
laws,  as  has  been  done  in  some  other  states,  as  Michigan,  Missouri, 
Delaware,  New  Jersey,  Maryland  and  others. 

In  the  states  mentioned  there  are  organized  "Road  Improvement 
Associations,"  or  as  some  of  them  are  known,  "Good  Roads  Associa- 
tions." No  organization  has  used  so  much  printers  ink  to  gpood  pur- 
pose in  this  direction  as  the  organs  of  the  League  of  American  Wheel- 
men. 

If  the  members  of  this  society  will  request  their  respective  mem- 
bers of  the  Legislature  to  give  a  friendly  ear  to  any  matters  coming 
before  them  looking  to  an  improved  system  of  improved  roads,  they 
could  not  do  less.  As  a  Society  and  as  citizens,  we  should  aid  them 
to  the  extent  of  our  ability. 

One  of  the  wise  provisions  toward  maintaining  improved  or  even 
unimproved  roads,  by  a  former  Legislature,  was  that  of  the  wide  tire 
law;  but  information  is  at  hand  that  petitions  will  be  presented  to 
some  of  our  legislators  praying  for  the  repeal  of  that  law,  on  what 
grounds  we  have  no  information. 

To  comply  with  such  a  request  as  repealing  this  law  would  be  a 
long  step  backward  in  any  forward  progress  in  a  better  system  of 
building  and  maintaining  public  roads. 

Such  a  bill  should  be  entitled,  An  act  to  promote  ths  malicious  de- 
struction of  public  property. 
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ROADS  AND  TRANSPORTATION. 

ADDRESS  BY  HON.  MARTIN  DODGE. 

In  dlscufusing  this  subject,  I  desire  to  take  an  economic  view  of  it, 
as  much  as  an  engineering:  view,  or  more.  What  I  shall  have  to  say  to 
you  will  be  based  upon  changes  which  are  now  taking  place,  or  which 
have  taken  place  already,  or  which  are  about  to  take  place,  more  than 
upon  the  engineering  methods  to  be  employed  in  actual  construction. 

The  question  is  yery  broad  in  its  economic  bearings  and  as  I  have 
spoken  to  you  on  some  portions  of  it  before,  I  will  yenture  to  recapit- 
ulate the  position  I  have  taken  upon  the  question  of  good  roads  and 
transportation. 

I  had  the  honor  to  be  appointed  by  Governor  McKinley  in  1892  as 
chairman  of  the  Ohio  Road  Commission,  and  at  that  time  I  formulated 
a  report  which  was  published  in  1893.  In  this  report  I  recounted  some 
of  the  facts  and  some  of  the  economic  laws,  and  made  some  compari- 
sons in  reference  to  the  cost  of  construction  and  cost  of  transportation. 
At  that  time,  however,  the  problem  was  not  so  nearly  solved  as  it  is  at 
the  present  time.  The  report  of  that  commission,  among  other  things, 
recommended  that  the  state  should  not  expend  any  large  sums  of  money 
for  road  construction  with  reference  to  making  through  thoroughfares 
from  one  end  of  the  state  to  the  other,  because  if  animal  power  should  be 
depended  upon  as  a  means  of  transportation,  it  would  be  limited  to  too 
short  a  distance;  but,  that  we  were  entering  upon  an  era  where  another 
power  would  take  the  place  of  animal  power  to  a  great  extent  on  the 
highways,  and  it  would  be  better  for  the  state  to  wait  and  waU^,  and 
compare  especially  those  facts  and  figures  which  we  published  at  that 
time  and  see  whether  there  would  not  be  evolved  out  of  the  then  future  a 
way  which  would  be  more  ben^dal  and  more  satisfactory  and  more 
economical  in  application  and  operaticm  than  anything  which  it  would 
be  possible  to  recommend  to  enact  into  law  at  that  time. 

I  will  recapitulate  somewhat  as  to  the  attitude  of  the  state  from  a 
legal  point  of  view,  that  is  with  reference  to  the  acts  of  the  legislature. 

In  the  first  place,  I  think  that  all  understand  that  the  means  of 
transportation  are  the  important,  if  not  the  most  important  of  any  factor 
In  civilization.  There  is  nothing  which  affects  civilization  so  much, 
which  affects  the  distribution  of  population  so  much,  which  affects  the 
Industry  and  the  profits  of  industry,  and  even  the  rewards  of  labor  so 
much  as  the  means  of  transportation.  That  having  been  the  prevail- 
ing view  in  the  early  history  of  the  country,  the  general  government 
built  the  National  Road,  which,  as  you  know,  was  built  through  this 
state  from  Cumberland,  Md.,  on  west  to  the  borders  of  the  state.  There 
was  always  contention  as  to  whether  it  was  wise,  and  also  as  to  whether 
It  was  constitutional  to  appropriate  money  from  the  United  States  treas- 
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ury  for  such  use.  That  contention  was  finally  settled,  not  by  the  ter- 
mination of  the  dispute  itself,  but  by  the  introduction  of  a  cheaper 
means  of  transportation  than  had  been  known  in  the  United  States 
before  that  time.  When  the  steam  railroad  was  demonstrated  to  be 
successful,  and  the  Allegheny  mountains  were  passed,  the  National 
Road  was  practically  abandoned.  From  that  time  on,  the  economical 
gain  that  came  in  transportation,  through  the  introduction  of  railroads, 
was  so  much  greater  than  anything  which  could  be  done  through  the 
building  of  wagon  roads  by  the  state  or  nation,  that  interest  was  to  a 
great  extent  lost  in  these  enterprises  and  became  wholly  local. 

From  the  time  of  the  success  of  the  steam  railroad  until  the  present 
time,  the  nation  and  the  states  have  both  failed  almost  wholly — the  na- 
tion totally — to  do  anything  more  in  the  interest  of  highways.  It  was 
turned  over  to  the  counties  and  townehipe  and  road  districts,  and  the 
cities  took  care  of  the  streets  within  their  limits.  That  condition  has 
continued  almost  to  the  present  time. 

Now,  within  the  last  few  years,  there  has  been  a  wonderful  revival 
in  reference  to  rebuilding  the  wagon  roads  of  the  state  and  of  the  nsr 
tlon.  The  old  doctrine  that  the  nation  should  not  take  money  from  the 
public  funds  to  do  this  work,  I  think  is  generally  held.  The  United 
States  appropriates  a  small  sum  each  year  for  investigation  as  to  the 
cost  and  methods  of  making  roads,  and  the  different  means  of  transpor- 
tation. The  state  is  now  facing  the  proposition  as  to  whether  it  shall 
take  the  ground  that  the  United  States  has  taken  and  keeps  hands  oif, 
or  whether  to  make  the  issue  a  state  affair  in  whole  or  in  part,  and 
provide  by  tax  and  appropriation  for  carrying  it  out. 

The  answer  to  that  queetion  must  be  determined  by  inquiring  into 
the  economical  law  and  determine  what  the  gain  shall  be  by  adopting 
one  means  or  the  other.  At  the  time  we  made  that  report  to  the  state, 
it  was  the  general  opinion  that  the  wagon  road  system,  with  a  view  to 
the  perpetual  use  of  animal  power,  should  be  reinstated,  and  that  the 
state  should  go  forward  with  some  aid  at  least  in  the  continuation  of 
those  roads.  Under  those  conditions  it  would  not  be  wise  for  the  state 
to  tax  one  portion  to  build  roads  in  another.  But  if  any  means  of  trans- 
portation should  be  discovered  which  would  be  so  cheap  and  rapid  that 
it  would  be  used  for  long  distance  transportation,  going  from  county  to 
county  and  entirely  through  the  state,  the  proposition  would  then  be 
changed.  I  had  faith  then  that  Inventions  would  be  introduced  which 
would  demonstrate  that  we  could  build  up  a  system  of  roads  which 
would  be  sufficiently  extensively  used  to  warrant  the  expenditure  of  the 
money. 

If  horse  power  is  to  be  depended  upon,  there  is  little  hope  that  long 
distances  will  ever  be  reached  by  that  power,  or  that  long  roads  built 
by  the  state  would  ever  be  used,  except  locally,  because  horse  power  is 
expensive.  The  cost  of  horse  power  is  twenty-five  cents  per  ton  per 
mile.  I  fixed  somewhat  arbitrarily  the  limit  of  profitable  use  as  five 
miles,  and  the  cost  as  one  dollar  and  twenty-five  cents  per  ton  for  that 
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distance.  The  electric  cars  are  able  to  carry  one  ton  twenty-flve  milea 
or  farther  at  the  same  cost  it  could  be  carried  five  miles  by  horse  pow- 
er; and  this  estimate  made  by  myself  has  been  shown  by  actual  service 
to  be  correct.  The  Commissioner  of  Railroads  states  that  the  cost  of 
transportatiooi  by  steam  railroad  is  half  a  cent  per  ton  per  mile,  which 
would  give  260  miles  for  11.25;  and  the  steamships  on  the  deep  water 
of  the  lakes  are  carrying  a  thousand  miles  for  $1.26  per  ton.  This  com- 
paris<»i  shows  that  all  means  of  transportation  except  horse  power  has 
been  greatly  increased  in  power  and  decreased  in  cost  for  transporta- 
tion, and  the  longer  the  distance  the  less  the  cost  per  ton  mile.  Upon 
this  investigation,  it  was  the  judgment  of  the  commission,  that  if  horse 
power  should  be  depended  upon,  it  would  necessarily  be  confined  to  the 
localities  in  which  the  transportation  originated,  and  could  not  be  ex- 
tended to  any  great  distances.  During  all  the  period  of  progress  of 
our  country,  during  the  period  of  advance  in  civilization,  there  has  been 
little  or  no  increase  in  the  power  of  the  horse  or  other  animals  as  a 
means  of  transportation.  It  is  then  the  great  problem  before  the  en- 
gineers, and  before  the  world,  to  take  advantage  more  and  more  of 
these  things  which  have  been  invented,  tested  and  which  nature  has 
put  within  our  power  to  aid  transportation. 

The  Department  of  Agriculture  has  gathered  reports  from  twelve 
hundred  counties,  giving  the  average  length  of  haul  in  miles  from  farms 
to  market  or  shipping  points;  the  average  weight  of  load  hauled  and  the 
average  cost  per  ton  per  mile.  The  average  cost  per  ton  per  mile  in  the 
Eastern  states ^is  thirty-two  cents;  in  the  Northern  states,  twenty-seven 
cents;  in  the  Middle  Southern  states,  thirty-one  cents;  in  the  Cotton 
States,  twenty-five  cents;  in  the  Prairie  states,  twenty-two  cents;  in  the 
Pacific  coast  and  Mountain  states,  twenty-two  cents;  and  in  the  United 
States,  twenty-five  cents. 

The  results  show  that  horse  power  will  be  confined  to  short  dis- 
tances, and  the  distance  will  grow  shorter  and  shorter  all  the  while. 

This  excessively  high  rate  of  transportation-  by  horse  power  will 
continue  to  be  a  burden  upon  the  people,  but  I  have  a  fixed  determina- 
tion as  to  the  means  by  which  a  way  will  be  opened  to  us  to  escape  that 
burden. 

I  hold  that  the  economic  gain  is  so  very  great  by  the  use 
of  electric  power  and  the  means  to  spread  it  so  within  our  reach,  that 
we  can  establish  a  universal  system  without  the  aid  of  animal  power 
of  any  kind  for  transportation. 

Nothing  has  a  greater  influence  upon  the  people  than  the  means  of 
transportation.  Formerly  the  population  was  distributed  almost  equal- 
ly over  the  state  and  over  the  country,  and  our  highways  were  laid  out 
with  reference  to  accommodating  our  population.  At  frequent  intervals 
villages  have  been  built  up,  five  or  six  miles  being  about  the  greatest 
distance  between  them.  In  these  nearly  all  the  articles  manufactured 
and  the  food  products  were  largely  consumed  in  the  vicinity  where  pro- 
duced.   But  tbat  is  changed  so  that  now,  instead  of  most  of  the  people 


—  48  — 

living  in  the  country,  one-half  have  been  concentrated  in  the  citiee.  We 
should  overlook  a  plain,  evident  and  important  fact  if  we  did  not  con- 
sider that  one  phase  of  the  problem  which  is  to  be  solved  In  reference 
to  transportation  and  highways. 

Then  seeing  that  the  problem  is  a  great  one,  seeing  the  great  diffi- 
culty which  confronts  us,  seeing  that  horse  power  has  been  in  use  from 
generation  to  generation  and  from  century  to  century  with  but  little 
Increase  in  its  power,  while,  when  we  have  departed  from  that  and  in- 
troduced other  power  we  have  been  rewarded  for  our  ingenuity  more 
than  we  have  expected,  it  seems  to  me  we  have  there  the  intimation 
which  should  give  us  the  course  we  ought  to  pursue. 

Most  of  us  will  yet  live  to  see  seventy-five  per  cent  of  all  the  popula- 
tion concentrated  in  cities  and  only  twenty-five  per  cent  remaining  in 
the  agricultural  districts.  When  that  has  happened,  and  even  when  It 
has  gone  so  far  as  it  now  has,  the  road  problem  becomes  a  new  and 
different  problem  from  what  it  was  when  the  population  was  distributed 
more  equally  throughout  the  country.  This  condition  has  passed,  never 
to  return,  and  this  other  thing  which  has  been  brought  about,  which 
has  been  contributed  to  more  by  cheap  transportation  than  anything 
else  is  irresistible  in  its  results,  and  will  be  going  on,  going  on  and 
going  on. 

It  is  our  duty  to  establish  roads  radiating  from  these  centers  of  pop- 
ulation and  bring  to  the  doors  of  the  people,  wherever  located  through 
the  country,  better  and  cheaper  means  of  transportation. 

Another  thing  is  the  daily  delivery  of  mail.  If  I  am  right  in  my 
prediction  made  heretofore  in  regard  to  bringing  to  that  class  cheap  and 
easy  means  of  transportation,  how  easy  it  is  to  solve  the  problem  of 
daily  delivery  of  mail,  and  the  establishment  of  a  parcels  post. 

I  think  it  is  clear  and  all  will  agree  that  it  is  an  end  of  sufficient 
importance  to  work  for,  to  assist  our  friends  in  the  rural  districts  and 
their  representatives  In  the  government  to  bring  about  all  these  matters. 
I  do  not  wish  to  try  to  go  so  fast  with  any  improvement  a^  to 
leave  the  people  unprovided  for.  I  have  a  photograph  of  a  new  road 
which  I  am  building  in  our  county.  This  road,  I  think,  will  serve  to  bridge 
over  the  interval,  and  If  I  am  mistaken  in  any  degree  about  the  final 
prognosis,  in  this  case  there  would  be  no  loss  from  an  engineering  or 
economical  point  of  view  in  building  this  kind  of  a  road. 

It  represents  a  common  highway,  the  Iron  track  and  macadam 
pavement  between  being  so  built  that  vehicles  propelled  by  animals 
or  inanimate  power  will  pass  over  the  same  road  with  equal  advan- 
tage. It  is  also  so  built  as  to  be  almost  imperishable.  The  rails  are 
not  supported  by  wooden  cross  ties  or  string  ties.  The  rails  are  about 
five  inches  on  the  side,  with  fianges  running  along  the  outside*  and 
under  is  cement  to  hold  it  to  the  substructure  of  stone.  The  road  Is 
dug  out  and  filled  to  the  bottom  with  broken  stone  with  a  top  of  con- 
crete, and  the  rail  coming  on  top  of  that  forms  practically  an  iron  cap 
to  a  stone  beam,  the  whole  thing  held  together  with  Portland  cement 
with  cross  ties  to  prevent  spreading. 
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What  I  claim  for  that  road  is,  in  the  first  place,  it  does  not  cost  more 
than  a  stone  or  brick  road;  in  the  second  place,  it  will  last  many 
times  as  long,  and  in  the  third  place,  the  same  power  will  move  twenty- 
five  times  as  much  as  on  an  ordinary  road.  An  animal  now,  on  an  or« 
dinary  road,  will  only  move  perhaps  four  times  its  weight  Upon  that 
leyel  it  could  move  a  hundred  times  its  weight,  if  it  could  be  loaded 
properly.  I  do  not  think  it  could  be  put  upon  one  vehicle,  but  this 
would  be  true,  figuring  that  four  pounds  lateral  pressure  will  move 
a  ton. 

Tou  can  get  this  kind  of  a  road  built  as  cheap  as  any  other  kind 
of  road,  unless  you  have  the  material  upon  the  spot,  or  very  near  the 
spot.  If  it  must  be  moved  for  any  distance,  this  can  be  built  as  cheap 
as  any;  for  when  it  comes  to  moving  material,  there  is  where  the 
gain  comes.  But  if  you  had  the  roads  built  for  nothing  and  maintained 
for  nothing,  the  cost  of  transportation  over  the  common  roads  would 
still  be  so  high  that  you  could  not  compete  with  such  roads  where  the 
cost  would  be  so  low  as  I  know  it  is  upon  these  steel  rails  and  with 
inanimate  power. 

I  do  not  know  whether  I  have  made  myself  clear,  but  I  am  willing 
to  answer  any  questions  that  may  be  asked.  I  shall  maintain  this 
proposition  under  all  circumstances  and  will  be  glad  to  have  your  co- 
operation to  help  carry  it  out 


—  50  — 


HIGHWAY  IMPROVenENT  AND  SKETCH  OF  RECENT 
PRACTICES  IN  GREENE  COUNTY,  OHIO. 

G.  A.  McKAT.  XBNIA.  OHIO. 

The  present  agitation  from  one  end  of  our  land  to  the  otlier  of 
improving  our  highways,  is  one  that  should  engage  the  attention  of  our 
Engineers  generally,  and,  as  to  the  highways  of  this  state,  the  Engl- 
neers  of  this  Society  in  particular.  A  yast  field  is  open  to  the  Bngi* 
neering  profession  of  this  country  in  that  direction,  and  we  should 
lose  no  time  in  thoroughly  mastering  the  subject  in  all  of  its  details. 

We  hare  certainly  reached  the  highest  point  of  excellence  attain- 
able by  our  present  haphaiard  and  unsystematic  methods  ot  conatruo- 
tion  and  maintenance.  The  reason  why  our  roads  are  not  better  is  not 
that  the  necessary  cost  is  beyond  our  ability,  but  is  ratho'  due  to  the 
lack  of  well-devised  plans  for  their  construction  and  maintenance. 
The  public  is  beginning  to  realixe  thit  fact,  and  naturally  turn  to  the 
E«ngineering  profession  for  such  services.  The  public,  howerK*.  Is  vety 
slow  in  learning  that  in  employing  an  Engineer  to  draw  plans  and 
prepare  the  work  for  the  contractor,  that  they  loee  much  of  his  valuable 
services  by  not  employing  him  to  superintend  the  work  in  all  the 
minor  details. 

Proper  attention  to  these  during  the  progress  of  the  work  will  add 
much  to  the  utility  and  appearance  of  the  road  when  completed. 

Our  present  system  of  road  c<«8truction  grew  out  of  the  necessitieB 
of  the  people  at  the  time  of  its  introduction.  At  that  time  it  was 
not  a  question  of  how  many  bushels  of  wheat,  com  or  other  com- 
modities that  could  be  transported  to  market,  but  for  several  months 
in  the  year  it  was  almost  impossible  to  get  out  in  any  manner,  even 
on  horse-back;  a  journey  of  ten  miles  was  a  tedious  and  slow  one, 
requiring  a  full  day  to  go  and  come.  The  writer  well  remembers 
when  a  boy  of  making  many  such  journeys,  the  hoofs  of  the  horse  making 
a  loud  report  at  every  withdrawal  from  the  deep  mud— even  following 
the  sigzag  line  of  a  rail  fence  to  find  firmer  footing.  It  was  under 
these  conditions  that  the  present  system  of  road  eonstnietio&  was  itt-^ 
troduced,  and  about  the  only  thing  considered  in  planning  it  was  to 
get  something  that  would  lift  us  out  of  the  mud.  These  roads  wa« 
planned,  superintended  and  built  by  perscms  with  no  pref  lewis  sklJI 
or  education  in  that  line,  following  generally  the  natural  coiitwir  at 
the  ground,  filling  over  hills  and  hollows  alike,  giving  little  attenttaa 
to  gradients,  alignment,  drainage  or  other  details  ot  constraettan.  It 
was  under  these  circumstances  that  what  some  writers  choose  to  tsrm 
our  pernicious  system  of  road  building  and  maintenance  has  grown  u^ 
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Instead  of  criticising  too  severely  past  methods  of  construction,  we 
should  study  them  carefully,  find  wherein  they  are  defective  and  apply 
the  remedy. 

These  roads  have  been  very  valuable  and  worth  many  times  their 
cost,  imperfect  as  may  have  been  their  construction.  The  people  taxed 
themselves,  built  these  roads  themselves,  and  turned  the  money  largely 
back  into  their  own  pockets,  and  had  both  the  money  and  the  improve- 
ment, which  to  some  extent  can  be  repeated  in  further  improving  our 
roads.  The  value  of  improved  roads  has  been  so  thoroughly  demoa- 
strated  to  the  public  by  the  building  of  these  roads,  that  further  im- 
provements are  made  desirable  and  possiblOr 

The  public  is  beginning  to  demand  roads  with  a  smoother  and  more 
perfect  surface,  alignment  and  gradients.  A  new  factor  has  also  arisen 
in  recent  years,  making  demands  on  our  Legislators  and  road  builders 
for  smoother  and  better  roads.  I  refer  to  the  wheelmen,  of  which 
we  have  many  thousands  who  ride  the  wheel  for  both  pleasure,  and 
as  a  means  of  quick  transit  from  their  homes  to  the  shop,  or  place 
of  business,  and  will  surely  use  their  influence  to  secure  improved 
roads. 

In  considering  this  question  we  naturally  turn  toward  foreign  coonr 
tries  that  have  excellent  and  most  durable  roads  for  information,  but 
just  how  far  their  methods  can  be  successfully  and  economically  in- 
troduced into  this  country  is  doubtful. 

That  much  of  value  to  the  Engineer  and  those  having  to  deal  with 
this  problem  can  be  learned  from  this  source,  will  not  be  denied. 

The  Engineer  who  plans  road  improvements  in  this  country,  must 
take  into  account  all  the  circumstances,  probable  amount  of  travel, 
proximity  of  materials  suitable  for  the  purpose,  etc.  "Economy  must" 
or  should  be  the  first  consideration. 

The  road  that  will  give  the  most  and  satisfactory  service  for  a 
term  of  years  for  the  least  outlay,  original  cost  and  interest  consid*- 
ered,  must  be  the  economical  road  to  construct.  For  this  reason  the 
material  in  the  vicinity,  if  any  suitable  for  the  purpose,  should  be 
used.  In  sections  where  gravel  is  procurable  within  reasonable  haul, 
it  is  one  of  the  cheapest,  and  when  of  a  good  quality  and  rather  fine, 
one  of  the  best  road  coverings  we  have.  Gravel,  as  found  in  a  natural 
state,  if  often  too  coarse  to  make  a  good  road  without  thoroughly 
raking  out  the  coarser  material.  This  fact  has  led  the  writer  to  ad- 
vocate passing  all  gravel  mixed  with  boulders  through  a  stone  crush- 
er, especially  for  top-dressing  old,  worn  roads.  The  expense  would 
not  be  very  great  if  elevated  bins  were  used  to  receive  the  crushed 
material,  as  the  time  of  teams  that  would  be  saved  in  loading  would 
partially  compensate  for  the  additional  cost.  Crushed  limestone,  when 
I»t>perly  prepared  and  spread,  is  a  good  road  covering,  but  hardly 
superior  to  a  good  quality  of  gravel  for  durability. 

One  of  the  most  neglected  points  in  our  road  construction  in  the 
past  has  been  the  drainage.    The  side  ditches  often  being  nothing 
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more  than  holes  along  the  roadside,  standing  full  of  water  for  several 
months  in  the  year,  sometimes  covering  the  entire  road  itself  for  days 
at  a  time,  rendering  the  whole  foundation  and  wearing  surface  one 
4iuaking  and  moving  mass  every  time  a  load  passes  over  it,  especially 
in  the  spring  of  the  year  when  the  frost  is  leaving  the  ground.  The 
pontoon  bridge,  if  I  may  so  term  it.  becomes  so  weak  that  it  breaks 
and  lets  us  fall  through,  hence  the  expression  "the  bottom  has  fallen 
out  of  the  roads?"  This  condition  of  our  so-called  drains  is  largely 
responsible  for  our  having  to  jHractically  re-build  many  sections  of  our 
roads  every  year  or  so.  The  metaling  being  the  heavier  material  goes 
down,  and  the  mud  and  water  naturally  comes  to  the  top. 

When  we  have  learned  that  we  cannot  build  durable  and  substan- 
tial roads  of  any  kind  on  a  bed  constantly  yielding  and  sinking,  but  when 
we  have  rendered  the  foundation  dry  and  firm  by  thorough  drainage, 
we  will  find  that  any  type  ol  grade  well  crowned  will  then,  with  any 
kind  of  material,  be  it  gravel,  macadam,  or  even  mother  earth  herself, 
will  make  a  good  road.  It  was  my  privilege  to  spend  four  years  in 
a  country  where  the  roads  were  thoroughly  underdrained  naturally, 
but  the  sand  made  them  almost  Impassable  except  during  wet  weather, 
but  by  spreading  a  few  inches  of  clay  on  top,  made  very  passable 
roads.  A  clay  bank  in  that  country  was  very  valuable  on  that 
account. 

Where  the  side  ditches  to  our  roads  have  not  sufficient  fall  or  out- 
let, underdrains  should  be  used,  and  where  the  grade  ot  the  road  is 
sufficient  to  cause  much  wash,  bouldered  gutters  should  be  constructed. 
It  is  confidently  believed  by  the  writer  that  generally,  the  cost  of 
thorough  drainage  could  be  deducted  from  that  of  the  metaling  sur- 
face, and  yet  produce  a  more  durable  road;  and  when  we  take  Into 
consideration  the  increased  cost  of  maintenance  by  lack  of  proper 
drainage,  its  cost  sinks  into  insignificance. 

GRADIBNT6. 

The  maximum  and  minimum  gradients  established  or  permitted  on 
roads  effect  their  usefulness  and  cost  of  maintenance  to  a  very  great 
extent.  In  rough  and  hilly  sections,  the  extra  cost  of  transportation, 
additional  cost  of  repairs,  inconvenience  and  loss  of  time  to  the  trav- 
eling public  over  steep  hills  is  enormous;  on  hills  of  moderate  length 
the  cost  of  reducing  the  grades  to  reasonable  ones,  seldom  exceeds  the 
cost  of  repairs  for  ten  years.  It  is  actual  economy  in  most  cases  to  cut 
them  down,  regardless  of  the  advantage  and  convenience  to  the  public 

On  long,  steep  hills  it  is  generally  cheaper  to  go  arotmd  than 
through  them.  The  grade  to  adopt  will  depend  somewhat  on  circum- 
stances, the  importance  of  the  road,  etc.,  but  in  no  case  should  it  ex- 
ceed five  or  five  and  one-half  feet  per  hundred,  even  then  in  soils  liable 
to  wash  the  side  drains  should  be  bouldered. 

Minimum  or  level  stretches  are  to  be  avoided  as  much  as  possible 
on  account  of  the  difficulty  of  securing  perfect  drainage. 
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lt Is  also  important  to  bring  all  roads  up  to  true  lines  of  grade  from, 
point  to  point,  making  as  few  changes  as  possible;  this  point  has  been 
greatly  neglected  in  the  past  by  both  the  builders  of  roads  and  those 
who  have  had  charge  of  their  maintenance. 

Unless  we  look  after  this  point  carefully  in  the  construction  and 
repair  of  roads,  the  finished  road  will  be  full  of  little  depressions  that 
are  hardly  perceptible  to  the  casual  observer,  which  permits  water  to 
collect  and  soften  the  road  so  much  that  in  a  short  time  it  is  full  of 
disagreeable  ruts  and  mud  holes. 

A  road  properly  graded,  with  the  gravel  or  macadam  spread  on 
by  one  who  has  the  mechanical  skill  to  properly  do  it,  will  alwaya 
be  a  better  road  and  cost  much  less  for  repairs  than  one  built  In  an 
indifferent  way. 

There  is  always  more  or  less  displacement  of  the  material  while 
the  road  ts  new  by  travel,  unless  thoroughly  rolled  down;  but  erea 
then,  if  the  original  surface  was  brought  to  a  true  line,  it  can  be  made 
so  again  by  simply  scraping  up  from  the  sides. 

To  come  now  to  the  latter  part  of  our  subject,  vis.,  recent  prac- 
tices in  Greene  county: 

A  better  understanding  will  be  obtained  by  first  giving  a  little  de> 
scrlption  of  the  topography  of  the  country,  character  of  the  soil,  etc. 

The  east  and  southeast  part  of  the  county  is  very  level,  and  orlg* 
inally  much  of  it  was  very  swampy,  but  has  been  made  very  pro- 
ductive  by  under  drainage;  the  soil  being  a  deep  black  loam,  and 
some  of  the  lowest  depressions  are  underlaid  with  gravel  of  a  good 
quality  for  road  purposes,  which  is  always  found  from  two  to  four 
feet  under  the  surface  and  below  the  water  line,  necessitating  the 
constant  use  of  large  steam  pumps  to  drain  the  pit 

The  middle  and  western  part  of  the  county  is  of  a  rather  undu- 
lating country,  the  hills  becoming  abrupt  and  steep,  bordering  on 
the  rivers  and  water  courses,  with  a  deep  clay  soil  on  the  high  lands^ 
and  the  valleys  of  a  black  or  sandy  loam.  In  many  places  good  de- 
posits of  gravel  are  found  and  in  several  places  lime  stone  suitable 
for  road  purposes. 

Nearly  all  the  important  roads  in  the  county  have  been  more  or 
less  improved  by  grading  and  graveling  In  former  years,  but  many  of 
them  have  become  almost  worn  out  and  require  reconstruction. 

In  some  cases,  when  the  grade  of  the  old  road  Is  in  a  fair  con- 
dition and  satisfactory,  the  road  is  repaired  by  dressing  with  a  good 
coat  of  gravel  or  broken  stone  on  top  of  the  old  material.  In  other 
cases,  the  entire  road  is  regraded  and  remetaled.  In*  most  cases,  how- 
ever, only  certain  sections  require  regradlng,  such  as  low,  flat  places, 
or  hilly  sections  that  require  the  hills  to  be  cut  down. 

In  the  construction  and  repair  of  roads  in  this  county  for  the  past 
five  years,  some  changes  have  been  made  that  are  believed  to  be  an 
improvement,  at  least  they  seem  to  be  approved  by  the  public,  and 
that  is  some  evidence  of  their  value. 
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The  whole  ootllne  and  form  of  croaMecUon  of  the  finished  road- 
bed haa  been  changed  to  conform  more  nearly  to  that  of  a  well-crowned 
street,  discarding  the  abrupt  and  deep  ditches  so  common  along  our 
roads.  On  the  inner  or  next  to  grade  side  in  all  cases  when  the  fill 
does  not  exceed  two  feet,  the  slope  <^  the  ditch  is  made  with  a  slope  of 
three  feet  horizontal  to  one  foot  vertical,  and  the  roadbed,  beginning 
at  the  inner  edge  of  the  ditch,  is  made  a  segment  of  a  circle,  crowning 
about  one-half  inch  per  foot  toward  the  coiter.  On  this  road-bed  the 
wearing  surfftce  is  spread. 

If  of  grayel,  it  is  laid  from  twelve  to  fourteen  feet  wide,  and  in 
the  center  from  twelve  to  sixteen  inches  in  depth,  sloping  down  to  six 
or  eight  inches  on  the  edge.  If  broken  stone  is  used,  the  depth  la 
made  from  ten  to  thirteen  inches  in  the  center,  including  four  inches 
of  screenings  (such  as  will  pass  through  one  and  one-quarter  inch 
meshes  in  a  revc^ving  screen],  and  sloping  down  to  about- five  inches 
on  the  edge.  Before  removing  the  dump  boards,  enough  earth  is  thrown 
up  against  them  to  hold  the  material  in  place  after  the  removal  of  the 
boards,  until  a  considerable  stretch  of  road  is  made  in  this  way,  when 
the  shoulder  between  the  ditch  and  the  edge  of  the  metaling  is  cut  off 
with  an  ordinary  road  grader,  finishing  flush  with  the  edge  of  the  gravtf 
or  broken  stone,  giving  the  road  a  gradual  and  rounded  finish,  suffi- 
ciently steep  at  any  p<^nt  to  insure  rapid  drainage  toward  the  side 
ditches,  but  not  steep  enough  to  be  a  menace  to  travel,  even  when  forced 
into  the  side  ditch. 

Barthing  up  the  edges  in  this  manner,  holds  the  material  in  i^aoe 
much  better  than  if  left  to  spread  all  over  the  road,  and  practice  has 
demonstrated  that  it  is  no  detriment  to  the  drainage  of  the  wearing 
surface  on  a  well-graded  road.  Anoth^*  advantage  of  this  style  of 
road-bed  is,  that  in  cases  of  emergency  there  is  as  much  room  as  on  a 
roadway  from  six  to  eight  feet  wider  of  the  ordinary  type. 

On  fills  exceeding  two  feet,  where  the  material  is  taken  from  the 
cuts,  the  embankments  are  generally  made  with  the  usual  slope  at 
one  vertical  to  one  and  one-half  horlsontal. 

As  few  changes  of  grade  as  possible  are  made,  cutting  off  small 
knolls  and  filling  up  small  depressions  in  order  to  maintain  uniformltf. 
Changes  of  any  consequence  being  eased  off  by  vertical  curves  from 
two  to  five  hundred  feet  in  length. 

Rounding  off  the  grades  in  this  way  adds  much  to  the  appear^ 
ance  of  the  road,  and  is  easily  accomplished  by  making  a  profile  on 
a  large  scale  and  taking  the  elevations  directly  from  it. 

In  hilly  sections  of  the  county,  the  work  of  reducing  the  grades 
to  reasonable  ones  has  been  introduced  in  several  townships  and  li 
becoming  very  popular  with  the  people. 

Usually  the  township  trustees  pay  one-half  the  cost  of  earth  work, 
and  the  cost  of  putting  on  the  gravel  or  broken  stcme,  and  the  county 
one-half  the  cost  of  earthwork  and  the  cost  of  the  gravel  at  the  pit 
or  the  broken  stone  at  the  crusher.    The  County  Commissioners  and 
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the  Trustees  of  the  several  townships  have  worked  together  on  these 
improvements  and  it  has  only  required  introduction  in  a  locality  one 
season  to  make  a  clamor  for  more  of  it  the  next.  In  fact.  In  some  lo- 
calities large  donations  in  addition  to  the  regular  road  tax  have  been 
made  to  continue  and  extend  this  work. 

The  maximum  grades,  except  in  a  few  instances,  have  not  exceeded 
five  feet  per  hundred,  and  on  the  more  Important  roads  for  two  years 
past  the  grades  have  not  exceeded  four  and  one-half  feet  per  hundred. 
As  this  work  progresses  and  the  advantage  and  permanency  of  such 
improvements  is  fully  realized  by  the  public,  the  greater  their  desire 
for  a  reduction  of  the  grades  to  the  lowest  posslUe  limit  without  ex- 
cessive cost. 

In  several  instances,  long  and  dangerous  hills  have  been  Im- 
proved by  constructing  a  new  line  of  road  around  them,  or  by  taking 
advantage  of  side  slopes  and  making  detours  in  such  manner  as  to 
make  the  roads  on  suitable  grades,  avoiding  deep  and  long  cuts,  les- 
sening the  liability  of  slips  and  slides. 

In  one  instance  about  one  mile  of  road  was  changed  to  avoid  four 
very  dangerous  railroad  crossings,  also  shortening  the  road  several  hun- 
dred feet  In  all  cases  the  entire  line  of  road  to  be  improved  is  cross- 
sectioned  and  profiled,  and  plans  in  detail  with  estimates  of  cost  are 
furnished  the  commissioners  and  trustees  and  are  approved  by  them, 
which  plans'are  carried  out  as  nearly  as  circumstances  will  permit. 

The  drainage  of  these  roads  has  been  accomplished  so  far,  by  open 
ditches  along  the  roadsides  with  bouldered  drains  on  steep  inclines. 

In  the  level  seciions  of  the  county  many  of  the  tile  drains  of 
the  adjacent  lands,  running  near  to  or  across  the  roads,  assist  greatly 
in  their  drainage.  It  has  been  the  practice  recently  in  this  county,  when 
planning  and  fixing  the  grade  lines  and  specifications  for  work,  to 
give  especial  attention  to  this  point,  so  that  the  water  will  flow  un- 
obstructed to  the  natural  outlets. 

The  improvement  of  our  roads  to  true  lines  of  gradient,  align- 
ment and  neat  finish,  add  much  to  the  usefulness  and  appearance  of 
the  road  and  creates  a  respect  and  care  for  the  road  by  the  adjacent 
land  owners  that  they  would  not  otherwise  have. 

Now,  by  way  of  c<ttclusion,  I  will  say  that  I  think  the  time  has 
come  that  if  we  are  to  have  economical  and  satisfactory  roads,  they 
must  be  constructed  under  specifications  and  plans  drawn  by  compe- 
tent engineers  and  executed  under  their  immediate  supervision  and, 
that  the  public  may  have  a  reasonable  assurance  of  their  ability  to 
perform  such  service,  they  should  be  required  by  law  to  pass  an  ex- 
amination by  a  board  of  competent  Engineers  of  the  state. 
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J.  F.  BROWN,  CLEVELAND. 

In  the  deyelopment  of  tbe  material  resourcea  of  a  state,  the  ease 
and  rapidity  with  which  material  and  suppliee  can  be  transported  is  an 
important  factor.  In  a  new  country,  in  low,  wet  territory— that  fore- 
taste of  future  punishment,  the  corduroy  road  prevails. 

The  next  step  is  the  construction  of  immense  ditches  along  the 
sides  of  the  road  often  furnishing  a  place  for  water  to  stand  and  soak 
away  or  evaporate. 

Next  comes  the  idea  of  applying  some  hard  material  on  the  sorfsce 
of  the  road,  generally  broken  stone  roughly  placed  in  position  by  dump- 
ing from  carts  or  wagons,  it  being  expected  that  the  travel  will  wear  the 
stones  smooth  and  make  a  solid  roadway.  Thus  far  the  process  is  the 
general  one  above  described,  and  although  expensive  and  unsatisfac- 
tory, has  been  repeated  over  and  over  again.  The  idea  that  by  thor- 
oughly under-draining  the  subsoil  of  the  roadbed  and  using  in  conse- 
quence less  material  in  building  the  road  is  very  slow  in  gaining  favor. 
Under  the  present  system  it  seems  that  a  political  "pull"  is  more  ef- 
ficient in  contn^ling  and  directing  not  only  the  building  of  Improved 
roads,  but  in  all  other  county  improvements.  Almost  invariably  some 
friend  of  a  County  Commissioner,  to  whom  said  Commissioner  is  in- 
debted for  campaign  work,  is  appointed  to  inspect  materials  and  super- 
intend the  construction  of  county  roads.  He  may  be  totally  ignorant 
of  the  work  to  be  required  of  him,  but  he  is  chosen  in  preference  to 
men  of  experience  and  ability.  In  consequence  of  this  state  of  things, 
theory  runs  wild,  experiments  are  tried,  the  public  money  wasted  and 
poor  results  obtained. 

The  remarks  above  written  apply  also  to  all  public  works  and  in 
my  judgment  indicate  the  impossibilty  of  securing  a  prcHnpt  and  elfect- 
ive  system  of  public  work  under  the  direction  of  Boards  of  County  Com- 
missioners in  this  state.  I  would  suggest,  therefore,  that  a  statement 
of  these  facts  be  presented  by  the  Ohio  Society,  and  a  memorial  asking 
that  a  law  be  enacted  placing  all  improvements  and  repair  work  in  this 
state  in  the  hands  of  men  appointed  by  the  Judges  of  the  Common 
Pleas  Court,  to  be  chosen  on  account  ot  fitness  regardless  of  political 
preference. 

To  the  younger  class  of  surveyors  or  engineers,  or  to  those  whose 
duties  have  led  them  to  a  point  where  they  are  likely  to  take  up  road 
improvement  work — the  following  ideas  are  presented  for  consideration. 

First,  last  and  all  the  time  the  disposal  of  water  should  receive  the 
care  and  attention  of  the  engineer  in  designing  a  road  improvement. 
More  satisfactory  service  in  the  use  of  an  improved  road  can  be  ob- 
tained by  the  use  of  10  inches  of  road  material  properly  laid  and  con- 
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Bolidated  upon  a  roadway,  the  8ubsoirof  which  is  well  under-drained, 
than  can  two  feet  of  the  same  material  without  such  drainage.  Open 
ditches  will  not  do  the  work  of  under-draiiiage  for  the  subsoil;  they 
are  useful  to  carry  off  the  surplus  of  storm  water,  but  there  their  use- 
fulness ends. 

Subsoil  drains  should  be  laid  with^eir  water  line  not  less  than 
4  1-2  feet  below  the  crown  of  the  finished  roadway;  they  should  not  be 
lees  than  six-inch  size;  they  should  never  be  of  soft  drain  tile,  but  of 
second-class  sewer  pipe,  the  joints  should  never  be  cemented;  the  trench 
should  be  refilled  with  a  porous  material  all  or  in  part  (the  more  the 
better).  The  very  beet  material  to  be  had  for  refilling  trenches  is  the 
common  black  cinders  from  locomotives,  screenings  of  blast  furnace 
ashes,  clean  and  free  from  fine  white  ashes.  In  case  ashes  cannot  be 
procured,  screened  gravel  may  be  used,  the  finer  gravel  to  surround  the 
pipe.  In  wet  places  where  running  sand  or  quicksand  is  found,  the 
pipes  should  be  laid  on  planks  or  boards  to  keep  them  in  line.  Broken 
stone  should  never  be  used  for  refilling  trenches  where  there  is  any  dan- 
ger of  silt  washing  in  to  fill  the  pipes.  As  an  illustration  of  the  care- 
lessness sometimes  used  In  selecting  materials,  the  writer  once  oberv- 
ed  a  street  being  paved  with  brick;  the  foundation  was  a  course  of 
crushed  Berea  stone,  and  strange  to  say  the  crushed  stone  was  shoveled 
from  the  crusher  Into  wagons  and  put  upon  the  subgrade,  screenings 
and  all.  The  cushion  for  the  pavement  was  of  lake  sand,  brought  a  long 
distance  by  cars.  A  proper  construction  would  have  been  to  fork  the 
crushed  stone  and  afterwards  to  use  the  screenings  for  the  cushion 
course.  The  screenings  have  hard,  angular  comers  and  under  pres- 
sure forms  an  excellent  ballast.  The  lake  sand  is  composed  of  round 
water- worn  pebbles,  liable  to  shift  or  slide  under  pressure  and  not  mak- 
ing a  good  ballast,  a  much  better  piece  of  work  could  have  been  done 
without  using  the  lake  sand  at  all.  One  other  case  came  under  notice 
of  the  writer,  the  conditions  of  which  were  as  follows:  An  expensive 
brick  pavement  was  to  be  laid  upon  a  street,  the  subsoil  was  light  sand 
underlaid  with  quicksand,  to  the  depth  of  about  six  feet  to  an  Impervious 
stratum  of  blue  clay.  A  drain  pipe  24  inches  In  diameter  was  laid,  the 
top  of  the  pipe  being  less  than  two  feet  below  the  bottom  of  the  brick 
pavement;  the  joints  were  cemented  and  surface  water  was  admitted 
through  catch  basins.  The  pavement  was  then  laid  on  the  sand  without 
any  ballast;  the  result  is  that  the  pavement  Is  settling  in  places  and 
has  the  appearance  of  breaking  up. 

A  proper  construction  would  have,  been  to  have  laid  the  pipe  with 
the  water  line  at  the  junction  of  the  sand  and  the  blue  clay,  leaving 
the  Joints  not  cemented,  refilling  trench  to  top  with  clean  black  cinders 
and  making  catch  basin  connections  for  surface  water,  with  cemented 
Joints.  This  method  would  have  lowered  the  water  line,  leaving  the 
ballast  and  subsoil  dry  and  solid  and  reducing  the  danger  of  settlement 
of  the  pavement  to  a  minimum.  On  the  same  street  an  old  stone  box 
culvert  with  an  opening  of  four  feet  was  rebuilt.  The  new  walls  were 
five  feet  thick  and  the  opening  was  still  four  feet.     A  better  plan  would 

5 


—  58  — 

have  been  to  hare  made  the  walls  2  1-2  feet  thick  with  an  opening  oC 
seven  feet,  thus  gaining  three  feet  of  waterway  for  less  expense  than 
by  the  first  method. 

One  example  of  the  ill  effects  of  lack  of  drainage  may  be  obserred 
in  the  condition  of  the  street  car  tracks  of  the  city  of  CleTeland.  The 
general  rule  has  been  to  lay  the  ties  upon  the  subgrade  without  ballast 
of  any  kind.  The  pavement  is  then  laid  on  each  side  aad  between  the 
tracks  and  rails.  Invariably  the  tracks  settle  out  (rf  line,  the  paving 
stones  or  bricks  are  pushed  up  along  the  outer  rail  and  a  general  dis- 
placement of  track  and  pavement  occurs.  To  obviate  this  the  oompanies 
have  substituted  long  rails  60  feet  each,  or  more,  and  vartoos  other 
devices — all  in  vain;  the  tracks  soon  become  rough  again  and  the  com- 
pany is  compelled  to  relay  the  track  again  and  the  street  pavement  is 
ruined  once  more. 

We  learn  from  these  few  observations  that  the  first  requisite  on  any 
piece  of  public  work  is  a  thorough  system  of  drainage  for  surface  and 
subsoil  water;  to  do  less  than  this  is  to  invite  a  failure  in  the  stability 
of  any  structure  to  be  erected  upon  an  insecure  foundation. 
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RANDOM  NOTES  ON  THE  CONSTRUCTION 

OF  BRICK  PAVEMENTS. 

E.  A.  KEMMLER.  COLUMBUS. 

I  have  no  new  and  startling  suggestions  to  offer  on  the  subject  of 
street  pavements.  However,  being  connected,  as  I  am,  with  the  engi- 
neering staff  of  a  city  with  114  miles  of  Improved  streets,  representing 
almost  every  variety  of  paving  material,  both  natural  and  artificial,  I 
may  be  expected  to  say  something  about  our  streets,  possibly  to  hold 
them  up  as  good  examples  for  the  members  of  this  society  to  follow. 

But  I  shall  have  very  little  to  say  about  Columbus  streets;  they 
are  of  all  grades  of  excellence  and  inferiority,  in  short,  good,  bad  and 
indifferent,  very  largely  indifferent.  The  only  advice  that  I  can  give 
as  the  result  of  experience  in  Columbus,  is  along  the  line  offered  by  a 
certain  minister,  who  Is  said  to  have  admonished  a  fault-finding  member 
of  his  congregation,  not  to  do  as  he  (the  minister)  did,  but  as  he  told  him 
to  do. 

I  have  studied  the  specifications  for  brick  streets  of  a  number  of 
the  larger  cities'  and  my  essay  will  consist  of  a  review  of  the  salient 
principles  of  street  construction,  as  laid  down  by  the  different  specifi- 
cations, endeavoring  to  point  out  the  good  and  bad  features,  as  I  see 
them,  and*  expecting  no  one  to  agree  with  me  in  all  of  my  views  and 
opinions,  but  hoping  to  provoke  a  lively  discussion  for  the  benefit  of  all 
of  us  who  are  engaged  in  superintending  street  construction. 

Among  the  specifications  referred  to  are  those  of  Buffalo.  Cleveland, 
Cincinnati,  Louisville,  Kansas  City,  Mo.,  Omaha,  St.  Louis,  Detroit, 
Philadelphia  and  Providence. 

GRADING. 

Nearly  all  specifications  are  satisfactory  in  respect  to  the  prepara- 
tion of  the  Bubgrade  by  rolling  and  removing  spongy  material ;  but  only 
one  (Louisville)  requires  the  material  in  embankment  to  be  rolled  and 
compacted  In  thin  layers,  as  it  should  be,  for  the  inherent  weakness  in 
all  improved  streets  lies  In  the  possibility  of  settling. 

It  may  be  laid  down  as  a  cardinal  rule  for  the  entire  structure,  that 
every  possible  chance  of  settling  or  movement  among  the  materials  must 
be  avoided  if  the  smooth,  regular  surface  of  the  pavement  Is  to  be  pre- 
served. 

I  believe  that  It  would  be  better  to  prescribe  the  weight  per  inch 
of  the  roller,  instead  of  its  gross  weight,  as  is  done  in  most  cases.  I  also 
believe  that  the  horse  roller  is  a  relic  of  barbarism,  and  ought  to  be 
abolished  in  street  work,  as  It  has  been  In  75  per  cent,  of  the  cities  con- 
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sidered.  ESvery  city  ought  to  own  and  operate  a  roller  of  its  own  and 
charge  the  contractor  a  fair  price  for  its  use.  In  Detroit  the  charge  is  one 
cent  per  square  yard  of  surface. 

There  are  but  two  steam  rollers  In  this  city,  one  of  five  tons  and 
the  other  of  about  eight  tons  weight,  both  owned  by  contractors. 

CURBING. 

Two  cities  require  the  curb  to  be  bedded  on  and  backed  by  concrete 
as  it  undoubtedly  ought  to  be.  All  others  use  sand  or  gravel,  the  thick- 
ness of  the  bed  varying  from  2  to  6  inches.  The  alignment  and  grade 
of  curb  set  in  this  manner  will  suffer  according  to  the  thickness  of  the 
bed,  and  the  number  of  rains  during  the  work.  If  sand  or  gravel  must 
be  used  the  tendency  to  settle  down  and  shift  ought  to  be  reduced  to  a 
minimum  by  making  the  bed  thin,  in  my  opinion  not  more  than  two 
inches. 

FOUNDATION  OR  BALLAST. 

Herein  lies  to  the  greatest  degree,  as  I  believe,  the  success  or  failure 
of  a  brick  pavement.  The  foundation  ought  to  be  as  near  perfection  as 
to  stability  and  soundness  as  it  is  possible  to  make  it.  Cleveland  and 
Columbus  are  the  only  cities  of  those  considered,  which  do  not  use  con- 
crete in  the  foundation;  Cleveland  probal>ly,  because  most  of  the  streets 
are  built  on  a  solid  rock  subgrade,  and  Columbus  on  account  of  its 
greater  cost  over  other  material. 

Cleveland  uses  unscreened  gravel  or  bank  sand,  puddled;  Columbus 
crushed  limestone  or  limestone  bowlders,  and  bank  sand  rolled  into  the 
upper  voids. 

In  this  city  an  8-inch  gravel  foundation  can  be  prepared  for  20  cents 
per  square  yard;  crushed  bowlders  25  cents;  crushed  stone  27  cents;  six 
inches  of  concrete  55  cents. 

It  requires  no  extensive  argument  to  prove  the  comparative  inferior- 
ity of  both  gravel  and  crushed  stone  as  a  foundation  material.  Neither 
can  be  made  uniform  in  hardness  and  soundness,  nor  can  the  constituent 
elements  be  prevented  from  moving  among  themselves  after  the  pave- 
ment is  completed. 

According  to  Trautwine  crushed  stone  has  from  40  to  50  per  cent 
voids.  When  the  sand  is  spread  upon  and  rolled  into  a  stone  foundation^ 
perhaps  one-half  of  these  voids  are  filled,  principally  in  the  upper  layers. 
Apparently  the  mixture  is  compacted  into  a  solid  mass,  as  indicated 
by  its  appearance  on  the  surface.  But  in  reality  the  sand  grains  are  in 
unstable  equilibrium,  liable  to  be  disturbed  by  every  impact  upon  the 
pavement;  readjustments  must  follow,  and  the  sand  has  a  tendency  to 
work  its  way  to  the  bottom,  its  place  being  filled  by  the  material  in  the 
paving  bed,  and  the  result  is,  depressions  are  formed,  which  are  both 
unsightly  and  disastrous  to  the  life  of  the  pavement 

Still  another  objection  will  apply  to  a  crushed  bowlder  foundation. 
Eighty  per  cent,  of  the  material  used  in  Columbus  under  this  name 
consists  of  pebbles  too  small  to  be  affected  by  the  crusher.    The  result 
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ls, there  are  no  sharp,  ragged  points  to  give  the  fragments  a  hold  upon 
one  another,  and  it  fails  to  pack  readily  under  the  roller,  unless  buried 
under  loamy  sand.  When  the  sand  wagons  come  upon  it  after  being 
rolled,  the  wheels  cut  in  and  destroy  to  a  large  extent  the  work  of  the 
roller.  I  am  sure  that  it  would  be  better  for  both  gravel  and  stone 
foundations  to  require  the  paving  sand  to  be  brought  on  in  wheelbar- 
rows rolled  on  boards.  Just  as  it  is  done  on  a  ooncrete  foundation. 

In  order  to  obtain  the  best  results,  I  believe  that  a  concrete  foun- 
dation is  essential,  especially  on  avenues  having  street  railway  tracks. 
If  you  find  today  in  Oolumbus  any  brick  pavement  along  street  railway 
tracks  in  a  faultless  condition,  it  is  either  on  account  of  a  special  dis- 
pensation of  Providence  or  because  the  railway  company  has  recently 
made  repairs. 

PAVING. 

The  usual  manner  of  bedding  the  brick  is  upon  a  cushion  of  sand, 
one  to  two  inches  thick,  smoothed  and  shaped  to  the  crown  with  a  wood- 
en template. 

I  consider  the  sand  cushion  the  weakest  feature  of  a  pavement 
laid  on  a  concrete  foundation,  because  it  is  an  unstable  material  and 
should  therefore  be  as  thin  as  practicable;  in  my  judgment,  one  inch 
is  sufficient. 

All  specifications  considered  require  tamping  of  the  brick  when 
laid,  and  the  majority  of  them  rolling  In  addition,  to  produce  a  smooth, 
finished  surface. 

Cleveland  and  Philadelphia  use  a  special  block,  made  with  one- 
eighth  inch  projection  on  the  vertical  sides,  to  insure  open  joints  for 
receiving  the  filling  material.  The  only  objection  I  can  see  to  such  a 
block  is  that  manufacturers  will  not  make  it  unless  It  is  ordered,  and 
then  they  cannot  supply  the  block  aa  fast  as  they  are  needed. 

PILLING  THB  JOINTS. 

For  filling  the  joints  Omaha  uses  bank  sand;  Cincinnati,  Detroit, 
Louisville  and  Columbus  coal  tar  pitch  numbers  6  and  6;  Cleveland 
and  Providence  a  mixture  of  coal  tar  and  asphalt;  Philadelphia,  Brook- 
lyn, Kansas  C^ty,  St.  Louis  and  Trenton,  N.  X,  a  cement  grout,  com- 
posed of  equal  proportions  of  lake  or  river  sand  and  Portland  cement. 

It  seems  to  me  that  the  office  of  the  filler  is  twofold,  to  prereiSb 
water  from  reaching  the  foundation,  and  to  protect  the  edges  of  the 
brick.  In  order  to  meet  both  of  these  requirements,  every  joint 
should  be  filled  to  the  top  and  remain  there,  wearing  down  with  the 
brick. 

I  do  not  believe  that  sand  fills  the  requirements,  nor  have  I  a  high 
opinion  of  coal  tar  as  a  filler.  By  using  extraordinary  care  the  joints 
may  all  be  filled  by  fiooding  the  pavement  with  the  tar  at  300  to  400 
degrees  and  sweeping  it  into  the  joints,  and  by  going  over  some  por- 
tions twice.  But  on  hot  summer  days  the  tar  melts  and  fiows,  foUo^ 
ing  the  law  of  gravitation,  and  settles  in  the  gutters,  forming  a  bl 
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I  am  not  fiunHiar  with  the  wsMrr  in 
miztnre  of  tar  and  asphalt  acts;  hot  the 
and  maintenance  in  Brookljn  infdnned 
perienee  he  now  prefera  a  miztnre  of  M 
eent  refined  asphalt  to  all  others. 

The  groot  Uller  has  been  used  in  Colnmbos  witk  in  resnlts.  and  was 
abandoned,  the  cause  of  failnre  being  attribnted  to  the  filler.  It  was 
reasoned  that  tudb.  a  payement,  being  practicallr  inelastic,  expands  un- 
der sonuner  temperatnre,  sufficient  to  raise  it  from  the  foondallon 
and  cavse  it  to  act  as  a  aeries  of  arches  or  domea.  This  claim  Is  cer- 
tainly substantiated  br  the  hollow,  mmbling  noise  produced  bj  the 
passsge  of  Tehicles  orer  it;  the  payement  seems  to  act  as  a  sounding- 
board  for  the  air  between  it  and  the  fonndatioa.  It  is  alao  a  fact  that 
soch  payements  h&ye  failed  at  a  nomber  of  points,  in  rectangular 
patches,  sunken  bodily  ss  much  as  four  inches  in  places.  Occasional 
cracks  as  much  as  a  hundred  feet  in  length  can  also  be  found. 

Bat  I  cannot  attribute  an  of  these  phenomena  to  expansion  atone. 
In  the  first  plsce  the  majority  of  streets  are  payed  in  summer.  *nie 
street  which  In  Oolumbus  has  shown  the  largest  percentage  of  failures 
was  commenced  In  April  and  completed  in  August.  Then  again, 
expansion  does  not  account  for  a  drop  of  three  or  four  inches,  and  noth- 
ing but  a  settlement  of  the  foundation  will. 

The  feature  of  the  grout  filler  which  makes  It  a  desirable  material 
for  the  purpose,  is  its  preseryatiye  effect  upon  the  brick,  especially  the 
soft  and  the  oyerbumt  brick.  Numerous  examples  might  be  given,  ta- 
ken from  our  streets,  to  Illustrate  this  point,  but  I  wUI  mention  only 
one. 

During  the  summer  of  1892  two  streets  of  almost  equal  areas,  namely 
Summit  street  from  Warren  to  Woodruff,  and  Third  street  from  Pulton 
to  Reinhard.  were  paved,  both  with  Hallwood  block,  the  former  with 
grout  filler,  the  latter  with  tar.  The  cost  of  the  former  was  $1.90  per 
square  yard,  or  $47,790  in  all,  the  latter  $2.10  per  square  yard,  or  $44,365 
in  all.  The  travel  on  Third  street  is  probably  a  little  larger  than  on 
Summit  street,  but  it  also  has  a  much  firmer  foundation. 

I  have  made  a  careful  examination  of  the  two  streets  In  order  to 
approximately  estimate  the  amount  of  repairs  necessary  to  restore  them 
to  a  fair  condition. 

Nine  hundred  square  yards  of  new  brick  at  90  cents  per  square 
yard,  or  $810,  will  irfaoe  Summit  street  in  probably  as  good  condition  as 
any  five-year  street  in  the  city.  But  in  order  to  put  Third  street  in 
as  good  condition,  no  less  than  6000  square  yards  of  pavement  would 
have  to  be  taken  up  and  relaid  with  new  block  at  a  cost  of  $6400. 
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I  can  trace  this  great  difference  to  no  other  point  than  the  filling 
material,  and  helleye  that  a  hard  and  permanent  filler  1b  necessary  to 
cause  the  brick  to  wear  instead  of  chip  and  go  to  pieces. 

BRICK  TESTS. 

Buffalo,  Kansas  Olty  and  St.  Louis  require  the  brick  to  undergo 
certain  tests  before  acceptance. 

The  St.  Louis  specifications,  which  represent  the  latest  knowledge 
on  the  subject,  are  as  follows:  The  brick  shall  have  a  modulus  of  rup- 
ture on  crosd  breaking  of  2500  pounds  per  square  inch.  It  shall  sustain 
a  loss  of  not  to  exceed  30  per  cent  of  its  weight  on  being  subjected  to 
1800  revolutions  in  a  standard  rattler,  each  sample  being  tumbled  by  it- 
self. 

The  Buffalo  method  is  to  tumble  the  brick  with  a  mixture  of  scrap 
and  pig  iron;  the  absorption  and  specific  gravity  tests  are  also  given 
considerable  weight. 

Probably  the  majority  of  the  members  have  read  the  recent  report 
of  a  paving  commission  appointed  by  the  National  Brick  Manufacturers' 
Association  of  the  United  States.  Professor  Edward  Orton  of  Columbus 
anu  Mr.  F.  F.  Harrington  of  the  St  Louis  testing  laboratory,  are  the 
chief  contributors. 

I  will  state  briefiy,  for  the  benefit  of  those  who  have  not  read  the 
report,  the  conclusions  reached  by  this  commission. 

1.  The  absorption  and  specific  gravity  tests  are  absolutely  unre- 
liable and  misleading  in  determining  the  quality  of  a  brick  for  street 
purposes. 

2.  Crushing  and  transverse  strength  bear  no  fixed  relation  to  the 
other  properties  of  a  brick. 

3.  The  test  for  abrasion  should  be  the  only  official  test. 

4.  The  only  reliable  results  obtainable  from  the  abrasion  test  are 
produced  by  tumbling  each  variety  of  brick  alone,  without  any  admix- 
ture of  other  brick,  stone  or  iron.       « 

5.  End  cut  brick  are  greatly  superior  to  those  made  with  side- 
cutting  machinery. 

All  of  these  conclusions  are  the  result  of  numerous  experiments. 

The  fourth  conclusion  leads  to  the  question  as  to  whether  the  com- 
parative wecuring  qualities  of  different  varieties  of  brick  can  be  deter- 
mined by  the  abrasion  test  The  numerical  results  of  Professor  Orton's 
experiments,  as  well  as  his  conclusions  expressed  in  the  report,  seem 
to  indicate  that  they  cannot.  His  words  arc:  "A  brick  can  only  be 
expected  to  give  its  characteristic  rate  of  wear  when  tested  alone,  with- 
out the  use  of  any  other  brick." 

Since  each  variety  of  brick  has,  then,  its  characteristic  or  peculiar 
manner  of  wearing  and  chipping,  it  seems  to  me  illogical  to  specify  a 
certain  minimum  rate  of  wear,  referring  indiscriminately  to  any  kind 
of  brick.  It  would  seem  more  in  keeping  with  the  results  obtained  to 
omit  the  numerical  ratio  altogether  and  compare  each  example  of  bri'*' 
tested  with  a  standard  brick  of  that  variety.     I  believe,  however,  t' 
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comparatlye  tests  can  be  successfully  made  by  laying  the  Tarious  stand- 
ard brick  side  by  side  on  the  same  street,  so  that  the  conditions  for  all 
will  be  the  same,  and  measuring  the  actual  loss  of  each  from  year  to 
year. 

MAINTENANCE  AND  REPAIR. 

This  is  a  subject  so  large  in  itself  as  to  permit  of  but  a  passing 
consideration  in  this  essay. 

All  cities  require  a  guarantee  from  the  contractor  to  keep  the  street 
in  good  repair  for  one  to  ten  years.  How  the  contractors  have  kept  their 
faith  in  other  cities  I  do  not  know.  In  Columbus  there  seems  to  hare 
been  a  difference  of  opinion  between  the  chief  engineer  and  the  con- 
tractors, as  to  whether  a  street  needed  any  repair  or  not,  and  the  con- 
tractors have  in  all  except  one  case  accepted  their  own  views  on  the 
subject 

Last  spring  contractors  for  about  40  streets  were  notified  to  make 
repairs  on  their  improvements,  and  a  single  one  responded.  All  the 
other  streets  need  repairs  badly,  but  by  some  hook  or  crook  which  goes 
beyond  my  comprehension,  the  contractors  have  up  to  this  time  avoided 
the  fulfillment  of  their  guarantees.  I  may  add  that  the  city  now  retains 
10  per  cent,  of  the  improvement  and  proposes  to  put  its  own  views  into 
practice  hereafter. 

Certainly  no  one  will  question  the  necessity  of  some  plan,  not  only 
of  maintenance,  but  also  of  proper  attention  to  the  opening  of  streets 
by  sewer  and  gas  trenches  and  replacing  the  material  thus  removed. 
In  order  to  secure  efficiency,  all  of  this  work  should  be  done  by  the 
city  or  under  its  supervision.  Persons  securing  licenses  to  tear  up  a 
street  should  be  required  to  make  a  deposit  covering  the  cost  of  restor- 
ing its  pavement,  and  the  balance  over  and  above  its  actual  cost  re- 
turned to  them. 

A  repair  fund  for  streets  is  a  crying  necessity.  The  contractors' 
guarantee  for  five  or  ten  years  is  too  short  even  if  performed  faithfully. 
To  turn  the  street  over  to  the  elements  is  almost  criminal,  besides  being 
bad  business  management.  Columbus  has  on  its  hands  114  miles  of  im- 
proved streets  at  a  cost  of  $5,000,000,  and  I  doubt  if  5  per  cent  of  this 
amount,  or  $250,000  expended  for  repairs  would  restore  all  of  them  to  a 
decent  condition. 

The  question  as  to  who  shall  pay  for  the  repairs  is  one  which  I  have 
no  time  to  discuss  here;  there  is  no  question  in  my  mind  as  to  who 
ought  to  pay  a  large  share  of  the  expense;  namely,  the  users  of  the 
streets,  owners  of  all  vehicles,  including  bicycles.  The  costs  ought  to  be 
assessed  "according  to  benefits,"  and  they  certainly  derive  the  greatest 
benefits  from  good  streets. 

In  conclusion  I  would  say  that,  since  many  years  of  life  can  be 
added  to  a  street  pavement  by  sound  plans  and  proper  execution,  and 
since  improved  streets  are  an  exi>ensive  luxury,  it  ought  constantly  to 
be  borne  in  mind  when  preparing  specifications  and  plans,  that  the  best 
street  pavement  is  none  too  good. 
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REPORT  OF  COMMITTEE  ON  LAND 

SURVEYING. 

C.  F.  ABE^NETHY.  CIRCLEVILLE. 

Mr.  Preeldent:  As  your  committee  cannot  hope  to  contribute  any- 
thing new  on  the  theory  of  land  surveying,  methods  of  work,  instru- 
ments, etc.,  we  shall  be  content  to  present  to  the  notice  of  the  society 
certain  problems  of  field  work  that  we  have  encountered  in  our  ex- 
perience, that  present  features  of  an  unusual  character. 

In  the  year  1894  the  County  Surveyor  of  Pickaway  County,  Ohio, 
was  ordered  by  the  Board  of  Commissioners  of  said  county  to  survey 
and  establish  the  lines  and  corners  of  all  the  townships  lying  west  of  the 
Scioto  river  in  said  county.  This  portion  of  the  county  as  you  will 
remember  is  in  the  Virginia  Military  District,  and  therefore,  not  sub- 
ject to  range,  township  and  section  restrictions. 

This  order  from  the  Board  of  Commissioners  was  the  result  of  ac- 
tion taken  on  petitions  presented  by  the  Board  of  Trustees  of  various 
townships,  stating  that  the  true  location  of  the  lines  and  corners  of  said 
townships  was  unknown,  and  praying  that  the  same  be  ascertained  and 
established. 

The  attention  of  the  board  was  also  called  to  the  fact  that  for  years 
there  had  been  more  or  less  controversy  in  certain  townships  as  to  the 
proper  precinct  in  which  certain  parties  should  vote,  and  also  as  to 
which  township  should  work  certain  portions  of  road  and  build  certain 
bridges. 

The  first  duty  of  the  surveyor  in  complying  with  this  order  was  to 
secure  the  necessary  data  for  the  field  work.  And  at  this  point  unlooked 
for  difficulties  presented  themselves.  Diligent  and  thorough  search 
of  ths  records  of  the  various  offices  of  this  and  the  adjoining  counties 
of  Ross  and  Franklin  (from  which  Pickaway  county  was  erected)  failed 
to  reveal  the  slightest  evidence  of  record,  original  survey  or  field  notes 
of  said  lines,  with  the  exception  of  Muhlenberg  township,  which  was 
cut  out  of  the  townships  of  Darby.  Scioto,  Jackson  and  Monroe  several 
years  subsequent  to  the  original  forming  of  the  townships.  This  survey 
was  considered  utterly  worthless  by  the  surveyor,  and  was  not  used  in 
the  establishment  of  the  lines.  It  is  here  given  in  full  to  show  the 
carelessness  or  incompetency  of  the  surveyor. 

"In  pursuance  of  an  order  of  the  commissioners  of  Pickaway  county, 
issued  on  the  10th  day  of  March,  1831,  by  Jas.  Hedges,  A.  P.  C.  and  clerk 
of  commissioners,  I  have  surveyed  the  south  and  west  lines  of  said 
township,  leaving  Widow  Van  Meter  out  of  said  township  a  short  dis- 
tance from  the  line.    The  bearings  and  distances  are  represented  on  tl* 
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The  plat  rcfcifgj  to  showed  simpir  the  oatline  oC  the  towaahip  with 
bearing  and  distanees  marhed  on  the  tines,  DartiT  cmk  and  two  resi- 
dences  near  the  sooth  line.  It  failed  to  deocrihe  eoraen  or  to  ercn  show 
in  what  otigbud  wnrrey  or  on  whose  land  tliej  were  located.  In  £act« 
there  was  nothing  in  description  or  plat  to  Hz  either  line  or  como'  at 
any  particolar  polnL  Tlie  nearest  approach  to  eridence  as  to  location 
of  the  lines  was  the  Widow  Tan  Meter's  residence,  and  "a  short  dis- 
tance'' is  not  Tery  tangible  eridence. 

On  farther  InTestigation  the  sorreyor  fonnd  that  there  were  no 
acknowledged  comer  or  line  monuments  extant. 

No  record,  no  Held  notes,  no  known  comers.  What  was  to  be 
done?  After  carefnl  stndy  of  the  iinestion  in  all  its  phases  the  sorreyor 
decided  to  attempt  to  locate  the  lines  and  comers  by  (if  yon  will  permit 
the  term)  traditional  evidence.  EMdence  based  on  knowledge  handed 
down  by  the  earlier  settlers,  and  which,  while  lacking  the  valne  of  di- 
rect or  recorded  evidence,  yet  would  be  of  great  Importance  in  locating 
points  along  the  lines  with  a  fair  degree  of  accuracy.  With  this  object 
in  view  a  trip  was  made  over  the  territory  and  the  testimony  of  numer- 
ous parties  taken,  principally  old  settlers  whose  lands  were  cut  by,  or 
who  lived  close  to  the  lines,  township  trustees,  road  supervisors,  etc. 
This  testimony  was  carefully  sifted  and  compared,  and  proved  extremely 
satisfactory.  It  showed  that  for  many  years  certain  points  and  objects 
had  been  recognized  as  being  In  the  lines,  viz.:  Tree,  stump,  original 
survey  comer,  farm  comer,  old  building,  etc.  This  evidence  was  cor- 
roborated to  a  certain  extent  by  the  Oounty  Map  of  1848  and  County 
Atlas  of  1871. 

The  question  now  was,  would  these  points  line  up  with  any  degree 
of  certainty  and  locate  the  comers  in  the  neighborhood  of  where  they 
were  supposed  to  be.  Securing  the  necessary  corps  of  assistants  the  sur- 
veyor proceeded  to  run  the  lines  with  all  the  skill,  ability  and  accuracy 
at  his  command,  and  was  more  than  pleased  with  the  result,  the  points 
as  located  by  the  evidence  ranging  with  a  degree  of  accuracy  surprising. 
In  very  few  cases  were  they  found  to  vary  more  than  fifty  or  sixty  feet, 
and  in  some  cases  no  correction  was  made  in  the  random  line  whatever, 
when  the  monuments  were  set.  This  in  lines  of  from  three  to  ten  miles 
in  length. 

The  lines  were  all  made  perfectly  straight  and  marked  by  dressed 
stone  monuments  set  at  comers,  road  crossings  and  intermediate  farm 
lines  where  roads  were  one  and  a  half  miles  or  more  apart. 

Outline  plats  of  the  townships,  showing  the  location  of  the  lines 
and  corners  with  reference  to  farm  lines,  roads  and  streams,  etc.,  and 
bearings  and  distances  of  lines  were  prepared  by  the  surveyor  and  made 
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a  part  of  his  report.  This  report  was  approved  by  the  Board  of  Com- 
missioners and  recorded  in  the  auditor's  office  in  a  book  provided  for 
that  purpose. 

The  lines  and  comers  as  established  proved  perfectly  satisfactory 
to  the  Board  of  Trustees  and  residents  in  general.  The  only  objection 
coming  from  the  trustees  of  Muhlenberg  township.  They  were  not 
satisfied  with  the  location  of  their  south  line,  claiming  that  it  cut  off 
land  through  the  Darby  creek  bottoms  that  rightfully  belonged  to  them. 
On  hearing  the  objections  raised  the  Board  of  Commissioners  granted 
the  trustees  permission  to  have  the  line  resurveyed  and  if  proven  wrong 
to  correct  the  same.  Acting  on  this  permission  the  trustees  called  to 
their  assistance  a  surveyor  and  re-ran  the  line,  which  resulted  in  fully 
confirming  the  former  survey. 

The  aim  of  this  paper  is  not  so  much  to  describe  a  survey  made  in  an 
unusual  manner  as  to  bring  before  this  convention  the  question  of  evi- 
dence of  the  character  above  described.  In  what  cases  and  to  what  ex- 
tent can  it  be  used?  The  writer's  experience  has  proven  this  class  of 
evidence  worthy  of  consideration  even  wbere  field  notes  exist,  especially 
in  lines  of  any  considerable  length.  It  holds  with  subtle  strength  to 
some  monument  not  mentioned  of  record,  or  draws  with  magnetic  force 
to  some  object  foreign  to  the  field  notes,  and  with  stubborn  persistency 
refuses  to  reconcile  itself  to  well  fixed  rules  and  principles  of  survey- 
ing. Establish  such  a  line  and  ignore  the  monuments  or  objects  of 
traditional  history  and  you  establish  a  line  that  is  satisfactory  to  few 
if  any,  and  which  you  doubt  yourself,  knowing  as  you  do  that  few  old 
lines  of  any  considerable  length  were  ever  run  perfectly  straight. 

Your  writer  would  like  to  hear  this  question  discussed. 

DISCUSSION. 

President  Innis :  Gentlemen,  you  have  heard  the  report.  Have  you 
any  remarks?  I  would  like  to  say,  that  if  Mr.  Abemethy  will  come  up 
to  the  Auditor  of  State's  ofilce,  he  can  get  a  description  of  the  survey 
of  every  county  in  Ohio. 

Mr.  Bowen:  While  Virginia  Military  lands  are  all  a  matter  of  rec- 
ord, the  townships  are  not 

President  Innis:    I  have  never  looked  for  the  townships. 

Mr.  Renick:  Mr.  President,  in  regard  to  Mr.  Abernethy's  report, 
I  am  the  surveyor  who  was  called  to  re^run  the  south  line  of  the  town- 
ship. I  went  through  the  records  at  Circleville.  I  found  the  survey 
recorded  very  incomplete,  but  what  little  data  I  could  get  tended  to  cor- 
roborate Mr.  Abernethy's  line.  It  did  not  suit  some  of  the  parties— it 
did  not  suit  some  of  the  landowners  whose  land  was  cut  by  that  line; 
but  their  ideas  of  it  were  simply  traditional — to  use  Mr.  Abernethy's 
term — but  I  guess  the  township  line  is  pretty  nearly  correct. 
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FIELD  NOTES  AND  OFFICE  RECORDS. 

BY  HOSEA  PAUL.  CLEVELAND. 

Every  Surveyor  and  Civil  Engineer  understands  the  importance  of 
Held  notes,  and  it  may  be  thought  that  nothing  new  can  be  said  upon 
these  subjects,  but  even  if  it  is,  it  is  sometimes  desirable  to  restate  old 
truths. 

If  it  is  worth  while  to  make  surveys,  especially  if  marks  are  left,  m 
information  given  out,  it  is  a  matter  of  common  carefulness  and  pru- 
dence to  preserve  an  account  of  what  has  been  done. 

I  think  we  can  draw  quite  a  distinction  between  field  notes  relatinc 
to  strictly  Civil  Engineering  purposes  and  those  relating  to  land  sur- 
veys; a  distinction  which  relates  to  time  or  permanence  and  to  the 
number  of  persons  interested.  We  may  make  surveys  and  estimates  for 
many  kinds  of  engineering  work  that  in  their  nature  are  not  matters  of 
permanent  concern.  There  may  be  grubbing  and  grading,  Hamming 
and  draining,  excavating  and  exploding,  and  for  all  of  it,  the  nmnlsg 
of  lines,  turning  of  angles,  the  driving  of  numerouB  stakes,  the  taking 
of  levels  and  sections^  all  to  be  more  or  less  entered  up  into  field 
books,  and  from  which  plans,  profiles  and  sections  may  be  made  up. 

Now  the  usual  purpose  for  which  all  this  is  done  is,  first,  to  de- 
termine the  manner  in  which  the  work  shall  be  done,  and  secondly, 
the  amount  of  money  that  shall  be  paid  for  it,  or  its  cost  Once  the 
work  is  completed,  the  manner  in  which  it  was  done  may  or  may  not 
be  again  considered  or  reviewed. 

For  much  of  this  kind  of  work,  there  will  be  no  oocasion  to  again 
refer  to  the  original  notes.  If  changes,  alteraticMis  or  additions  are 
required,  new  surveys  and  new  notes  sre  presumably  necessary,  and 
are  generally  sufficient  without  recourse  to  the  old  ones. 

As  to  the  final  estimate,  it  is  something  to  be  carefully  and  de- 
liberately made  at  a  time  when  all  the  details  have  been  considered 
and  executed,  and  is  also  subject  to  the  criticisms  and  close  watchful- 
ness of  the  respective  parties  in  interest— those  who  pay  for  the  work 
and  those  who  get  the  money— to  an  extent  that  usually  prevoats  ser- 
ious error.  In  other  words,  when  the  work  is  completed  and  the  amount 
to  be  paid  determined,  the  incident,  from  the  E^ngineer's  standpoint,  is 
practically  closed,  and  while  it  is  desirable  to  preserve  the  field  notes, 
etc.,  as  a  matter  of  precaution  in  case  a  re-examination  of  them  should 
become  necessary,  the  likelihood  of  their  use  is  merely  a  r«note  pos- 
sibility. 

Then  again,  many  field  notes  are  taken  merely  to  have  the  same 
information  immediately  worked  up  into  the  form  of  maps,  plans 
and  profiles.  These  are  often  of  such  scale  and  so  full  of  minute  details 
that  the  field  notes  are  often  mere  memoranda  that  suggest  so  much 
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more  than  they  actually  represent,  that  immediate  use,  while  the  con- 
ditions and  surroundings  are  freeh  in  the  mind,  is  an  indispensable 
requisite  to  their  being  of  value. 

TOPOGRAPHICAL  NOTES. 

In  topographical  surveys,  for  instance,  I  have  sometimes  found  it 
desirable  to  omit  the  use  of  a  field  book  almost  altogether,  and  in- 
stead thereof  to  prepare  a  full  scale  plan,  and  by  taking  this,  or  a 
tracing  of  it  (preferably  a  paper  one  for  convenience  in  marking)  tacked 
to  a  thin  board  into  the  field,  and  plat  a  great  many  details  directly 
on  the  tracing. 

This  IS  a  good  way  and  often  the  very  best  way  wh^i  the  plat  is  oa 
a  relatively  small  scale,  two  hundred  feet  or  less  per  inch.  By  this 
method  all  ordinary  details,  such  as  buildings,  streams,  contours,  etc.,. 
can  be  shown  as  clearly  as  the  scale  will  admit  of  and  with  sufficient 
prerjslon  for  a  large  range  of  purposes. 

There  is  this  to  be  remembered  about  topographical  work,  that  Its 
accuracy,  precision  and  fullness  is  wholly  a  matter  of  circumstances. 
It  ranges  all  the  way  from  a  rude  sketch  drawn  with  a  stick  in  the 
sand,  by  an  untrained  observer  with  unskillful  hand— from  that  de- 
rived from  a  glimpse  caught  from  a  passing  train,  to  the  moot  careful 
and  elaborate  survey  made  with  the  most  refined  methods  and  perfect 
instruments  of  which  we  can  conceive. 

But  I  am  not  writing  a  treatise  on  topographical  surveying  and 
must  go  back  to  my  text. 

LAND  SURVEY  NOTES. 

When  we  come  to  land  surveying,  however,  the  element  of  per* 
manency  comes  in.  People  do  not  ask  for  lines  to  be  laid  down  and 
marked  unless  they  expect  to  use  them,  and  what  is  more  to  the  polnt,^ 
to  use  them  for  a  long  time  to  come  and  in  such  a  way  that  other  people 
are  affected  by  such  use. 

Henoe  it  is  especially  important  for  the  surveyor  to  note  exactly 
what  was  done  and  to  preserve  a  record  of  it  indefinitely  for  his  own 
information  and  protection.  Now  if  a  survey  is  made  that  Involvea 
the  determination  of  land  lines,  the  surveyor's  field  book  should  in  the 
first  place  clearly  distinguish  its  own  work  from  that  of  others,  and 
distinguish  those  monuments,  stones,  stakes,  etc.,  which  he  found  and 
used,  from  those  which  he  laid  down  and  established.  I  think  I  can. 
show  all  this  more  clearly  by  showing  you  a  sample  page  of  a  field  book. 

INDEXING  NOTES. 

Next  in  importance  to  making  and  preserving  field,  notes  of  sur* 
veys,  is  the  obvious  corroUary  that  such  field  notes  be  properly  arrang- 
ed and  indexed  so  that  they  can  be  quickly  and  conveniently  referred 
to  as  occasion  arises. 

That  this  work  is  not  done  as  it  should  be,  arises  very  largely 
from  the  fact  that  it  is  of  a  kind  that  admits  a  certain  amount  of  post* 
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ponement.  Because,  however,  it  may  be  put  off,  it  ia  too  often  post- 
poned indefinitely,  or  at  least  allowed  to  lag  so  far  behind  that  an 
index  is  rarely  up  to  date  or  available  to  the  extent  that  it  should  be. 
What  current  practice  in  these  matters  is,  may  be  easily  found  by 
looking  around  us,  by  recalling  what  has  occurred  in  our  own  practice 
or  fallen  directly  under  our  own  observation. 

First  I  will  describe  my  father's  method.  His  field  notes  of  sur- 
veys in  Summit  county  extend  from  1834  until  his  death  in  1870,  are 
still  in  existence  and  in  constant  use.  The  field  books  i«x>per  are 
numbered  from  one  up  to  about  one  hundred  and  fifty,  and  it  is  of 
these  as  distinguished  from  files,  maps,  etc.,  of  which  I  speak.  Just 
when  he  began  to  feel  that  an  index  would  be  of  help  to  him  I  cannot 
say.  Probably  he  got  along  without  it  for  many  years,  but  neverthe- 
less he  began  the  work  somewhat  early  in  his  career.  The  plan  was 
a  twofold  one,  the  first  part  being  simply  to  write  in  the  traat  pages 
of  each  book  a  table  of  contents.  I  may  say  further  that  these  field 
books  were  by  no  means  of  a  uniform  pattern,  but  varied  very  con- 
siderably in  size,  shape  and  color.  These  variations  were,  in  this 
case,  wholly  accidental,  but  as  I  remember  such  variations  were  not 
without  some  advantages,  in  that  a  person  constantly  using  them 
would  readily  learn  to  distinguish  them  by  appearance  as  well  as  by 
number,  a  circumstance,  which  suggests  further  possibilities  in  the 
way  of  using  books  of  different  appearance  for  different  purposes. 
The  field  books  were  usually  consecutive  as  to  time.  One  was  used  for 
different  surveys  in  different  localities  in  the  order  of  time  that  they 
were  made,  until  the  book  was  filled  up.  Occasionally,  a  considerable 
survey  would  occupy  all  of  one  of  the  smaller  books. 

The  second  part  of  the  indexing  scheme  was  to  have  a  book  for 
each  township.  In  this  would  be  entered  (1)  an  outline  plan  of  the 
township,  (2)  copies  of  original  field  notes  of  township  line  surveys 
and  of  the  subdivision  into  sections,  tracts  or  lots  (there  is  a  little  of 
everything  of  this  sort  In  Summit  county;  (3)  notes  from  County  Sur- 
veyors' records,  court  partitions,  etc.,  platted  out  on  one  page,  with 
dates,  descriptions,  copies  of  deeds,  etc.,  on  page  opposite;  (4)  similar 
notes  made  up  from  field  books.  It  was  my  father's  intenticMi  to  make 
such  book  sufficiently  complete  that  recourse  to  the  original  field  books 
would  rarely  be  necessary. 

If  I  call  these  field  books  the  books  of  original  entry,  the  town- 
ship books  I  might  also  describe  as  ledgers  posted  up  to  a  compara- 
tively recent  date,  and  further  than  this  embodying  a  good  deal  of  in- 
formation picked  up  from  other  sources. 

After  my  father's  death  it  was  found  necessary  to  have  a  more 
ready  way  of  access  to  the  contents  of  the  original  field  books,  and 
a  new  index  was  made  classifying  the  same  by  townships,  etc.  The 
next  step  which  seemed  to  be  advantageous,  was  to  procure  several 
dozen  field  books  at  one  time  and  devote  one  at  least  to  each  township, 
and  in  the  case  of  the  city  of  Akron,  using  four  or  five  books  divided 
according  to  locality. 


—  71  — 

In  this  way  the  surveys  in  the  same  neighborhood  were  kept  to- 
gether, thus  making  it  possible  to  find  in  a  aingle  book  what  in  the  old 
plan  might  be  scattered  through  a  dozen  books. 

It  is  needless  to  say  that  if  you  divide  up  a  considerable  number 
of  field  books  according  to  locality,  the  problem  of  indexing  is  greatly 
simplified.  I  have  at  various  times  suggested  this  plan  to  other  sur- 
veyors, who  have  tried  it  with  good  results. 

I  would  ajso  suggest  that  books  for  strictly  engineering  and  for 
temporary  use  be  kept  separate  from  the  land  surveys,  and  that  they 
be  somewhat  different  in  color  and  appearance  and  that  the  numbers 
assigned  to  them  be  not  intermixed  with  those  used  for  the  land  sur- 
vey books.  But  however  complete  the  original  classification  may  be, 
there  will  always  be  some  occasion  for  indexing,  and  I  may  remark 
generally  that  for  almost  any  kind  of  indexing  the  card  system  is  in- 
oomparably  better  than  any  other. 

The  old  fashioned  way  was  to  buy  a  book  and  determine  the  plan 
and  spacing  in  advance,  something  that  is  practically  impossible  to 
do  with  any  satisfaction.  The  great  beauty  and  advantage  of  the  card 
system  is  that  each  entry  is  on  a  separate  card  and  is  therefore  in- 
dependent of  all  others.  The  system  is  flexible  and  the  order  and  se- 
quence can  be  changed  as  often  as  desired. 
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HOW  TO  SECURE  A  TOPOGRAPHICAL 
SURVEY  OF  THE  STATE. 

BY  PROFESSOR  ALBESRT  A.  WRIGHT.  OBBRLIN,  O. 

Gentlemen  of  the  Society  of  SurveyorM  and  Civil  Engineers: 

The  subject  which  I  bring  before  you  this  eveoing  is  one  in  which 
I  am  deeply  interested,  both  as  a  citizen  of  the  state,  who  desires  that 
the  public  interests  of  the  state  should  be  properly  and  duly  cared  for» 
and  as  a  student  of  science,  who  desires  that  the  branches  of  science 
in  which  he  is  working,  should  be  adequately  fostered  In  the  state. 

I  am  especially  glad  to  submit  this  proposition  to  you,  who  are  the 
professional  sunreyors  and  engineers  of  the  state,  feeling  assured  that 
if  it  meets  with  your  favor,  it  will  have  been  approved  by  the  most 
competent  body  of  Judgment  to  which  it  could  be  submitted. 

The  present  proposal  to  move  for  a  topographic  survey  and  map  of 
the  state,  originated  in  the  State  Academy  of  Sciences  a  year  ago  at 
their  meeting  in  this  city.  The  subject  was  well  discussed  and  strong- 
ly endorsed,  and  a  committee  appointed  to  secure  co-operation  and 
action.  Correspondence  and  publication  have  followed,  and  it  is  planned 
to  bring  the  matter  before  the  legislature  at  a  very  early  date. 

In  opening  the  subject  for  discussion,  it  may  be  well  to  say,  speci- 
fically, I  use  the  term  "topographic  survey"  as  one  which  takes  ac- 
count of  the  elevations  and  depressions  of  the  surface  of  the  land,  as 
well  as  its  horizontal  extent;  and.  which  leads  to  the  construction  of  an 
accurate  map,  with  contour  lines,  at  convenient  intervals.  Joining  points 
of  equal  altitude.  While  ordinary  maps  only  attempt  to  locate  objects 
according  to  their  latitude  and  longitude,  a  topographic  map  adds  to 
these  their  elevations  above  the  level  of  the  sea  While  ordinary  maps 
deal  with  only  two  dimensions  of  space,  the  topographic  map  deals  with 
all  three  dimensions,  and  in  this  aspect  is  complete.  We  may  call  or- 
dinary maps  "areal"  maps,  as  they  show  areas  only.  Such  a  survey  as 
is  proposed  would  yield  a  new  and  independent  areal  map  of  far  greater 
accuracy  than  any  which  has  yet  been  produced,  for  only  upon  such  an 
accurate  map  would  it  be  worth  while  to  lay  down  the  levels  that  are 
run  by  careful  spirit  level  surveying. 

NO  ACCURATE  MAP  EXISTS. 

There  has  never  been  any  such  survey  in  Ohio.  The  only  organi- 
zation in  the  state  which  has  ever  borne  the  name  of  a  survey  was  the 
Geological  Survey,  which  devoted  all  its  labors  directly  to  geology. 
While  a  topographic  survey  should  logically  precede  a  geological  survey, 
and  must  precede  the  final  and  most  accurate  delineation  of  the  geologi- 
cal structure  of  the  state,  yet  at  the  time  when  the  Geological  Surver 
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was  organized,  the  delay  and  unknown  ezi>en8e  that  would  be  inyolved 
in  producing  a  topographic  map  first  were  sufficient  to  cause  the  pro- 
posal for  one  to  be  dropped. 

I  have  made  inquiry  of  map  publishers  both  within  the  state  and 
without  the  state,  as  to  the  existing  sources  for  an  accurate  map  of  Ohio. 
The  universal  response  is  that  there  is  nothing  satisfactory.  Our  pres- 
ent maps  rest  upon  scattered  land  surveys,  many  of  them  made  a  hun- 
dred years  ago  in  the  face  of  great  difficulties,  when  the  country  was 
unsettled  and  covered  with  timber,  and  when  the  variations  of  the  mag- 
netic needle  were  usually  disregarded.*  There  has  never  been  a  con- 
nected survey  of  the  whole  state,  reconciling  the  discrepancies  and  cor- 
recting the  errors  of  the  partial,  hasty  surveys,  by  any  authority,  na- 
tional, state  or  private.  It  has  sometimes  transpired,  in  re-surveying 
regions  as  well  settled  and  cultivated  as  Ohio  or  New  York,  that  a 
town,  and  its  environment,  is  found  to  have  been  placed  two  or  three 
miles  from  its  real  position  in  latitude  and  longitude.  The  map  makers 
say  that  they  put  together  these  limited  and  unco-ordinated  surveirs 
and  then  use  their  best  judgment  in  reconciling  the  discrepancies.  So 
it  is  the  "best  judgment"  of  a  man  in  an  office  in  Chicago  that  gives  our 
maps  their  flnishinf^  touches,  instead  of  an  engineer  who  has  made 
actual  measurement  of  things  as  they  exist.  It  is  true  that  there  is  a 
chain  of  most  accurate  triangles  along  the  shore  of  lAke  EMe,  made 
by  the  Lake  Survey,  and  marked  by  permanent  monuments.  But  these 
have  been  used,  so  far,  only  in  making  an  accurate  map  of  the  shore 
line.  Also  in  the  northern  part  of  our  coal  area  and  along  the  Ohio 
river,  some  points  have  been  fixed  and  some  elevations  marked  by  the 
United  States  Coast  and  Geodetic  Survey.  We  have  thus  the  beginning 
of  a  primary  triangulation  of  the  state.  Wliat  is  needed  is  that  these 
should  be  extended  and  applied  until  we  have  a  map  which  can  be  used 
with  confidence,  and  which  will  respond  to  the  severest  tests  that  can  be 
put  upon  it 

VALUE  OP  CONTOUR  LINKS. 

If  now,  upon  an  accurate  areal  map,  the  elevations  and  contour 
lines  could  be  superposed,  there  would  be  added  to  its  value  an  entire 
realm  of  facts  which  are  at  present  unknown  and  unrealized  by  the  or- 
dinary citizen.  If  the  scale  of  the  maps  were  such  as  to  permit  the 
country  roads  and  streams  to  be  designated,  as  it  ought  to  be,  then  they 
would  lend  themselves  to  a  thousand  uses  of  our  every-day  life.  At  a 
glance  one  could  locate  the  steeper  slopes  and  the  level  stretches.  The 
traveler,  whether  on  foot  or  on  wheel,  can  know  the  ups  and  downs  of 
his  Journey  beforehand.  The  land  buyer  can  bring  to  book  the  descrip- 
tions of  the  land  seller,  seeing  for  himself  what  is  upland  and  what  is 
river-bottom,  delineated  by  an  authority  that  Is  entirely  impartial.  The 
engineer  can  lay  out  the  preliminary  profile  of  his  turnpike  or  electric 
railway  at  his  office  desk,  being  sure  of  the  correctness  of  the  large 
points  of  control;  city  engineers  can  calculate  the  water  supply  that  is 

«See  Howe's  Historical  Collections. 
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tributary  to  their  towns,  can  know  at  what  levels  It  can  be  impoanded. 
and  learn  by  inspection  the  most  economical  location  of  dams,  reserroin 
and  pumping  stations.  The  feasibility  of  projected  ship  canals  and  the 
comparative  merits  of  different  routes  can  be  in  great  measure  set- 
tled, without  expense.  The  manufacturer,  the  miller,  the  miner,  the 
contractor,  can  know  beforehand  the  best  location  for  his  factory,  his 
mill,  his  shops  and  his  headquarters.  Eventually  the  geological  out- 
crops  can  be  transferred  to  the  same  map  in  a  scheme  of  colors,  the 
geology  explaining  the  topography  and  the  topography  suggesting  the 
geology.  Then  the  sheets  will  be  bearing  s<Hnething  like  the  load  of 
correct  information  concerning  the  surface  of  the  state  that  should  be 
demanded  and  furnished  by  an  intelligent  commonwealth. 

SCIENTIFIC  USES  OF  THE  MAPS. 

But  these  considerations  are  largely  pecuniary.  There  are  others 
that  are  scientific,  intellectual  and  educational,  and  which  will  be  more 
highly  valued  by  the  thinking  citizens  of  the  state.  The  naturalist  has 
a  sore  need  of  topographic  maps  in  all  his  endeavors  to  explain  the 
geographical  distribution  of  plants  and  of  animals.  In  his  field  ex- 
cursions, as  a  mere  guide  for  his  trlps^  they  make  all  the  difference  be- 
tween high  satisfaction,  and  regret  that  he  had  not  a  better  map;  while 
in  explaining  and  recording  the  distribution  of  plants  and  animals,  the 
topography  is  a  factor  which  injects  itself  into  his  problems  at  every 
turn.  The  geologist  who  is  endeavoring  to  unwind  the  history  of  the 
preglacial  drainage  of  the  state  and  its  relations  to  modern  drainage, 
has  at  present  to  map  his  own  topography;  and  he  has  nothing  to  sug- 
gest to  him  the  localities  where  evidence  on<  critical  points  might  be 
obtained.  Unless  he  is  fortunate  enough  to  see  the  topography  of  a 
locality  with  his  own  eyes,  he  cannot  know  whether  there  is  any  problem 
deserving  study  at  that  point  or  not  In  contrast  with  this  we  see  Pro- 
fessor Davis  of  Cambridge  taking  the  elaborate  maps  of  France  and 
Germany,  and,  in  his  laboratory,  writing  with  confidence  of  the  episodes 
in  the  history  of  the  Meuse  and  Mosel  rivers,  leaving  scarcely  a  word 
or  an  opinion  to  be  altered  when  the  place  is  subsequently  visited  in 
person.  The  physicist  and  the  meteorologist  are  in  equal  need  of  a 
knowledge  of  altitudes,  that  they  may  interpret  aright  the  pressure  of 
the  atmosphere  and  its  every  varying  phenomena.  Indeed,  one  cannot 
foresee  all  the  benefits  that  would  arise  from  the  survey  proposed,  for 
eve  -y  step  forward  in'  exact  science  is  sure  to  open  up  and  form  a  basis 
for  unexpected  advances  in  related  lines.  Our  duty  is  to  push  forward 
in  faith,  being  sure  that  our  horizon  will  be  broader  from  the  new  posi- 
tion attained. 

TRIUMPH  OVER  NATtTRE. 

As  a  matter  of  mere  intellectual  triumph  over  nature,  the  utility 
of  this  survey  may  be  urged.  Ohio  has  been  settled  for  over  a  hundred 
years,  and  has  become  one  of  the  most  important  commonwealths  In  the 
I' 11  ion.  Its  interests  are  diversified.  It  has  enjoyed  general  prosperit)', 
and  in  education,  in  the  support  of  public  institutions,  and  in  intelligent 
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appreciatlon  of  the  best  things*  It  has  an  honorable  standing.  But  Is  It 
not  high  time  that  an  intelligent  people  should  construct  for  themselves, 
and  thus  be  able  to  contribute  to  the  world  a  consistent  and  complete 
representation,  in  three  dimensions,  of  that  portion  of  the  earth's  sur- 
face with  which  their  fortunes  are  inevitably  linked?  To  subdue,  to 
cultivate,  to  comprehend,  to  prepare  for  man's  uses  with  the  utmost  re- 
finement this  surface  which  is  the  most  persistent  and  conspicuous  ele- 
ment in  the  environment  of  man.  should  be  a  task,  in  the  accomplish- 
ment of  which  a  worthy  sense  of  satisfaction  and  tiiumph  may  well  be 
indulged. 

SHALL  OHIO  BE  BEHIND? 

Moreover,  if  we  are  to  keep  our  place  in  the  ranks  of  the  more  en- 
lightened states  and  countries,  we  cannot  delay  long.  Several  of  our 
Eastern  States,  including  Massachusetts,  Connecticut,  Rhode  Island  and 
New  Jersey,  have  their  topographic  maps  entirely  completed,  and  are 
reai^ng  the  practical  and  intellectual  benefits  of  their  enterprise.  Sev- 
eral others,  like  New  York,  Missouri  and  California,  have  their  maps 
partly  completed,  while  considerable  areas  of  Western  territory  have 
been  mapped  by  the  surveying  forces  of  the  National  Government.  A 
number  of  our  neighboring  states  to  the  westward  are  maturing  their 
plans  for  such  a  survey,  and  ere  long  Ohio,  if  she  does  not  move,  will 
seem  to  be  a  laggard  upon  this  subject.  The  European  nations  have 
long  ago  provided  themselves  with  surveys  of  great  elaborateness  of 
detail  by  government  authority.  We  shall  not  be  leading,  but  rather 
following,  in  our  appreciation  of  the  advantages  of  a  correct  and  com- 
plete map — if  we  enter  upon  this  task  at  once. 

EDUCATIONAL  ASPECT. 

In  one  other  aspect,  the  utility  of  such  a  map  may  be  urged,  and 
urged  with  greater  force  than  it  could  be  at  any  previous  epoch.  This 
is  the  educational  aspect.  Within  a  few  years  past  a  new  vitality  has 
been  infused  into  the  subject  of  geography  in  all  its  branches,  from  the 
simple  forms  first  given  to  children,  up  through  physical  geography  and 
physiography  to  dynamic  geology,  and  the  origin  of  surface  forms.  The 
"New  Geography"  differs  from  the  old  in  looking  at  surface  features — 
not  as  dead  and  fixed  forms,  but  as  passing  through  the  stages  of  growth, 
maturity,  and  old  age.  Every  mountain,  plain  and  river  valley  carries 
in  its  structure  the  record  of  its  birth,  decline,  and  perhaps  rejuvena- 
tion;  always  changing,  never  resting,  always  pursuing  the  steps  of  its 
evolution,  slow  though  they  be.  This  newer  conception  of  the  science, 
together  with  the  better  methods  of  teaching,  which  send  both  teacher 
and  pupil  directly  to  nature,  create  a  necessity  for  a  kind  of  maps  and 
of  literature  which  do  not  as  yet  exist.  As  the  study  begins  with 
home  geography,  every  school  district  must  work  out  a  geography  for 
itself  which  will  be  different  from  that  of  any  other  district.  In  order 
to  (do  this,  there  is  need  of  certain  standards  and  starting  points  which 
a  survey  of  the  state  would  furnish,  and  there  is  need  of  a  varied  su^" 


-76  — 

of  topographic  forms,  already  mapped  and  accessible  for  study,  both  to 
teacher  and  pupil.  These  must  be  supplied  by  the  sheets  covering  other 
portions  of  the  state  or  of  other  states  and  countries. 

The  ability  to  read  and  interpret  a  topographic  map  is  almost  as 
foreign  to  the  people  of  average  education  today,  as  Is  the  al>ility  to 
understand  a  common  map  among  those  who  are  wholly  uneducated. 
Considerable  practice  is  necessary  before  one  can  appreciate  comparative 
altitudes,  or  image  in*  (Mie's  mind  the  profile  of  a  slope,  from  the  contour 
lines  of  a  map.  It  is  like  the  study  of  solid  geometry  and  it  requires  the 
command  of  the  imagination  in  a  constructive  process  of  some  com- 
plexity, but  still  not  difficult.  The  ability  to  read  such  a  map  is  of 
great  advantage  to  any  mind.  To  represent  topography  in  solid  models 
or  raised  maps  is  an  expensive  and  tedious  task.  The  cheapest  and 
most  available  way  of  presenting  topography  is  upon  maps  with  contour 
lines;  and  it  is  not  too  much  to  say  that  every  school  boy  should  have 
practice  in  the  use  of  such  maps. 

PLANS  FOR  A  SURVEY. 

But,  however  desirable  a  topographic  survey  may  seem  to  us,  we 
shall  not  be  discussing  the  subject  to  any  purpose  until  some  practical 
plan  is  proposed  of  making  the  survey,  and  its  cost  considered.  How 
can  we  obtain  a  topographic  survey  of  the  state  of  Ohio? 

Three  different  methods  of  procedure  may  be  mentioned,  in  which 
the  cost  would  vary  with  the  method  pursued.  I  will  mixtion  them  in 
the  probable  order  of  their  expensiveness.  The  first  method  suggested 
would  be  that  of  utilizing  the  various  railroad  profiles  that  cross  the 
state  in  every  direction,  as  a  basis  for  altitudes,  and  working  from  these 
with  the  aneroid  barometer  for  the  intermediate  country.  The  contour 
lines  for  altitude  could  thus  be  obtained.  For  the  areal  map,  upon  which 
these  lines  should  be  laid  down,  we  might  use  the  best  existing  maps 
of  the  state  and  of  the  separate  counties,  or  the  best  that  could  be  made 
by  new  compilations,  without  resorting  to  a  triangulation  survey.  This 
would  undoubtedly  be  the  least  expensive  system  that  could  be  devised. 
It  is  the  method  resorted  to  by  the  state  of  Illinois  shortly  prior  to  the 
Columbian  Exposition,  to  obtain  the  data  for  a  raised  map  or  plaster 
model  of  the  state  for  exhibition  in  1893. 

A  second  method  would  be  for  the  state  to  co-operate  with  the  topo- 
graphic division  of  the  United  States  Geological  Survey  of  Washington,, 
the  work  being  done  by  their  experienced  engineers.  Upon  this  plan 
there  would  be  a  primary  triangulation  survey,  covering  the  entire  sUte 
with  large  triangles.  The  smaller  areas  would  be  worked  out  with  the 
plane  table  and  other  processes,  the  result  being  an  entirely  new  and  in- 
dependent areal  map  of  the  state  as  it  is.  The  hydrographic  division 
would  give  especial  attention  to  the  correct  representation  of  the  streams 
and  drainage  of  the  state,  while  a  third  division  would  give  the  eleva- 
tions, these  being  taken)  entirely  by  surveyor's  level,  and  nothing  being 
left  to  the  shifting  barometer.  The  maps  resulting  from  this  survey 
would  be  in  harmony  with  a  plan  already  well  inaugurated  by  the  Unit- 
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ed  States  survey,  of  eventually  covering  the  whole  country  with  a  good 
topographic  survey  preparatory  to  a  complete  geological  survey.  Over 
600  topographic  sheets  have  already  been  Issued,  each  sheet  covering  a 
quarter  of  a  degree  square,  or  some  multiple  of  this  area.  The  United 
States  survey  will  place  its  topographers  In  those  states  where  co-opera- 
tion is  offered,  they  themselves  bearing  half  the  expense  of  the  survey, 
while  the  state  contributes  the  other  half. 

This  kind  of  a  survey  would  be  vastly  more  accurate  and  valuable 
than  the  railroad  and  barometer  survey,  and  would  cost  somewhat 
more.  But  It  would  cost  the  State  only  half  the  actual  expense  of  the 
field  work. 

A  third  method  would  be  to  organize  a  state  topographical  survey, 
for  the  purpose  of  making  a  map,  of  such  a  degree  of  elaborateness  as 
might  be  agreed  upon.  It  ought  to  be  nothing  less  than  a  trigonometric 
and  spirit  level  survey,  resulting  In  an*  entirely  new  and  authoritative 
areal  map  as  well  as  altitude  map.  It  might  be  made  upon  a  larger 
scale  and  with  more  detail  than  the  one  which  the  geological  survey 
would  propose,  but  their  proposal  would  be  such  a  great  advance  upon 
anything  now  in  existence  that  the  state  would  not  be  lik^y  to  support 
anything  more  elaborate.  The  comparative  merits  of  the  second  and 
third  methods  may  be  judged  by  propoBlng  that  they  should  both  under- 
take to  produce  the  same  map.  Which  of  the  two  could  produce  the 
map  at  the  least  expense?  There  is  at  present  no  bureau  under  the 
state  government  which  is  equipped  for  such  an  undertaking.  It  would 
be  necessary,  therefore,  to  organize  one  anew  If  the  state  should  under- 
take the  work.  New  instrumenits,  offices  and  equipments  of  every  kind 
would  ^ve  to  be  innovlded,  a  corps  of  engineers  appointed,  organized 
and  trained,  and  all  the  preliminary  questions  as  to  methods  of  pro- 
cedure and  methods  of  publication  discussed  and  settled  before  the  be- 
ginning of  the  efficient  work.  Unquestionably,  Ohio  engineers,  if 
granted  sufficient  time  and  sufficiently  ample  facilities, 
could  produce  as  excellent  work  as  any.  But  the 
United  States  engineers,  on  the  other  hand,  are  already  equipped 
and  In  effidenst  working  order.  Considering  these  facts,  it  has  been 
estimated  by  careful  experts  that  it  would  ooet  the  state  of  Ohio  three 
times  as  much  to  produce  a  map  as  it  would  the  United  States  Geo- 
logical Survey.  And  since  the' National  Survey  would  be  willing  to 
bear  half  the  actual  expense,  it  would  cost  the  state  only  one-sizth 
as  much,  to  co-operate,  as  to  proceed  Independently. 

Of  the  three  methods,  therefore,  there  would  seem  to  be  no  ques- 
tion that  the  adoption^  of  the  second,  1.  ol,  of  co-operation,  would  give 
the  best  results  for  the  money  expended;  and  it  would  se^  that  all 
consideration  of  the  subject  of  a  topographical  map  at  the  present  time 
ought  to  be  concentrated  upon  this  one  plan. 

RESULTS  IN  OTHER  STATES. 

The  results  of  state  co-operation  with  the  United  States  Survey 
have  been  very  satisfactory  in  the  states  where  it  has  been  tried.  New 
Jersey  was  the  first  state  to  complete  her  work  in  this  manner,  and  it 
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has  already  become  classic  ground  in  the  advanced  study  of  topographic 
forms  and  their  development  Every  school  district  in  the  state  has 
been  supplied  with  a  full  set  of  the  maps,  both  topogn4>hic  and  geo- 
logic. In  MassachusetU,  ProfeBs<M'  Shaler,  of  Harvard  University,  who 
was  one  of  the  promoters  of  co-operation,  says:  "The  most  effective 
point  was  that  the  maps  would  be  of  great  use  in  the  schools.  The 
next  most  important  was  that  they  would  afford  the  basis  for  farther 
enlargement,  which  would  lead  in  the  end  to  a  oodastral  system,  L  e., 
maps  which  are  fit  for  the  uses  of  the  tax  assessors,  and  some  of  the 
maps  have  already  been  of  much  service  in  that  regard.  By  co-oper- 
ation we  got  a  better  map  and  got  it  sooner  than  we  could  possibly  have 
obtained  it  in  any  other  way." 

In  Ck>nnecticut,  Professor  Brewer,  of  Yale«  who  was  one  of  the 
state  commissioners,  says:  "The  map  has  been  very  saitisfsctory;  is 
used  for  a  ^eat  variety  of  interests.  The  Geological  Survey  did  its 
work  well,  very  well  as  a  whole,  although  the  sheets  are  of  unequal 
excellence."  The  expenditure  was  somewhat  less  per  square  mile  in 
Connecticut  than  in  Massachusetts." 

In  contrast  with  these  satisfactory  results  in  the  states  m«itiooed, 
we  may  note  how  the  lack  of  a  topographic  map  in  Ohio  has  entailed 
losses  upon  the  promoters  of  large  enterprises. 

Within  a  few  years  citizens  of  Pennsylvania  have  spent  $48,000  in 
a  preliminary  survey  for  a  ship  canal  between  Pittsburg  and  Lake  Erie. 
Ten  thousand  of  this  was  spent  upon  a  route  which  Is  now  definitely 
abandoned,  as  a  better  path  has  been  found  through  Mahoning  county 
in  Ohio,  where  the  summit  level  is  182  feet  lower  than  in  the  one  first 
contemplated.  If  both  states  had  possessed  topographic  maps,  every 
possible  level  could  have  been  known  at  the  start 

In  response  to  inquiries  Mr.  Walcott,  the  Director  of  the  United 
States  Survey,  has  kindly  written  out  in  some  detail  suggestions  and 
estimates  for  a  survey  of  Ohio,  and  the  course  that  matters  would  be 
likely  to  take  can  best  be  learned  by  noting  his  statements.    He  says: 

"In  view  of  the  highly  cultivated  condition  of  the  state  and  the 
density  of  its  population,  I  am  of  the  opinion  that,  if  a  fixed  scale  be 
deemed  best  for  the  whole  state,  that  scale  be  the  same  as  is  or  was 
employed  in  mapping  New  York,  Pennsylvania  and  the  New  Elngland 
states,  viz:  approximating  one  mile  to  the  inch,  with  a  ocmtour  in- 
terval of  twenty  feet.  Such  a  scale  will  be  decidedly  the  most  satis- 
factory, from  a  topographic  point  of  view,  and  the  resulting  map  will 
be  much  more  satisfactory  for  engineering  purposes  and  as  a  general 
base  and  guide  map  for  all  purposes.  It  is  sufficiently  large  to  admit 
of  the  representation  of  all  the  numerous  cultural  features  which  will 
have  to  be  shown.  If,  on  the  other  hand,  it  is  desired  to  economise, 
a  scale  of  two  miles  to  the  inch  may  be  employed,  but  the  relief  Is  so 
slight  that  the  contour  intervals  should  still  be  twenty  feet  To  make 
such  a  map  will  cost  but  little  less  than  to  make  the  former,  because 
the  chief  cost  will  be  Incident  to  obtaining  the  vertical  relief  contours; 
yet  a  saving  of  about  $2  per  square  mile  may  be  made  by  employing 
this  scale.    In  this  event  it  would  still  be  necessary,  in  my  opinion* 


—79— 

to  map  the  atlas  sheets  containing  the  larger  cities,  those  say  contain- 
ing over  50,000  inhabitants,  on  the  larger  scale,  employing  the  smaller 
and  cheaper  scale  for  the  remainder  of  the  area. 

"The  state  of  Ohio  contains  40J00  square  miles,  most  of  which  is 
well  inhabited  and  fairly  clear  of  timber,  and  well  cut  up  with  roads, 
so  that  its  survey  will  not  be  especiaJly  difficult.  Practically  none  of 
this  area  has  yet  been  mapped,  nor  is  there  in  existence  any  map 
material  other  than  elevations  along  railway  and  canal  lines  which 
will  aid  in  the  preparation  of  the  topographic  maps. 

"The  survey  of  40,000  square  miles  on  a  scale  of  ooe  mile  to  the 
inch,  with  twenty-foot  contours,  and  Including  the  running  of  the  neo* 
essary  primary  level  lines,  will  cost  between  |8  and  $9  per  square  mile 
for  the  whole  state,  provided  money  be  forthcoming  in  sufficiently 
large  amounts  to  enable  the  work  to  be  conducted  in  the  most  economic 
manner,  say  at  a  total  rate  of  expenditure  of  |20,000  per  annum,  or 
a  total  maximum  cost  for  topography  of  |360,000.  In:  addition  the  pros- 
ecution of  the  primary  triangulation  over  this  area  will  cost  at  least 
$1  per  mile,  perhapa  a  little  more.  Say  for  this  |40,000,  provided  funds 
for  this  work  be  forthcoming  at  the  rate  of  not  less  than  $6000  per 
annum.  Accordingly  the  total  cost  of  mapping  the  state,  including 
triangulation,  will  average  $10  per  square  mile  and  amount  to  $400,000. 

"The  state  of  Massachusetts  was  mapped  at  an  average  cost  of  $12 
per  square  mile;  Connecticut  at  about  $10.50  per  square  mile.  This 
organization  has  agreed  to  map  New  York  state  for  $10  per  square  mile. 
The  work  has  progressed  at  that  rate  for  the  past  four  or  five  years, 
but  owing  to  the  introduction  of  more  careful  spirit  level  work  it  will 
cost  henceforth  a  little  more.  The  state  of  Ohio  could  probably  be 
mapped  for  $7  per  square  mile,  but  owing  to  the  total  lack  of  pri- 
mary triangulation,  which  was  almost  complete  throughout  the  areas 
of  New  York  and  New  England,  and  owing  to  the  necessity  of  doing 
better  spirit  level,  work  than  was  formerly  done,  I  am  of  the  opinion 
that  the  figures  above  given  will  be  very  close  to  the  truth. 

"Estimating  the  total  cost  of  the  survey  to  be  $400,000  the  state 
would  have  to  appropriate  $200,000.  If  this  sum  were  appropriated 
most  advantageously,  it  would  be  at  the  rate  of  $25,000  per  annum, 
or  $50,000  p^  legislative  session.  This  organization  would  appropri- 
ate a  like  amount,  the  total  annual  expenditure  being  $50,000.  At  a 
rate  of  survey  corresponding  with  this,  eight  years  would  be  required 
for  the  completion  of  the  mapping  of  the  state.  Lesser  biennial  ap- 
propriations would  prolong  the  time  of  survey  proportionately  and  in- 
crease, the  cost  a  little. 

"The  map  would  cost  the  state  $5  per  square  mile,  and  for  this 
relatively  small  outlay  the  state  will  receive  an  accurate  topographic 
map  of  Its  entire  area  on  a  scale  and  at  a  contour  interval  sufficiently 
large  to  represent  all  its  cultural  and  topographic  features.  This  map 
will  show  the  surface  relief  for  every  twenty  feet  of  vertical  height. 
It  will  show  the  direction  and  position  of  all  streams,  ponds,  lakes  and 
swamps.    It  will  show  all  roads,  public  and  private,  and  all  houses  In 
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their  true  position  and  in  such  manner  as  to  indicate  their  relation, 
not  only  to  each  other,  but  to  the  drainage  system  and  to  the  hills, 
Talleys  and  slopes  of  the  state.  It  will  also  show  the  outlines  and  ex- 
tent o<  all  wooded  areas.  As  permanent  monuments  of  this  surrey, 
there  will  also  be  left  all  over  the  country  so  mapped,  copper  bolts  or 
plugs,  marking  exactly  the  geodetic  positions  of  primary  triangulation 
points.  These  will  be  at  distances  apart  not  greater  than  twenty  m'Jes, 
and  will  serve  as  initial  points  f<^  the  conduct  of  all  future  surreys  of 
every  kind.  There  will  be  left  copper  bolts  or  tablets  at  points  six 
miles  apart  throughout  the  entire  state,  marking  the  elevation  of  these 
points  above  sea  level  to  the  smallest  fraction  oi  a  foot.  These  will 
serve  as  datum  points  for  the  prosecution  of  further  spirit  level  work 
for  all  engineering  investigations  and  for  such  public  works  as  canals 
and  municipal  water  supply,  or  for  railways  or  other  private  or  semi- 
private  surveys.  At  every  county  seat  two  permanent  monuments  will 
be  established  showing  the  true  meridian,  by  which  surveyors  can  test 
and  regulate  th^r  needles. 

"As  acknowledged  by  the  state  engineer  of  New  York,  and  by  other 
authorities  who  have  co-operated  with  this  survey,  their  states  could 
not,  and  I  am  confident  that  Ohio  could  not,  duplicate  such  a  survey 
for  two  or  three  times  the  cost  at  which  it  can  he  praiecuted  by  the 
well  organized  and  well  disciplined  foroe  of  the  Oeological  Survey.  It 
would  probably  cost  the  state  to  map  its  territory  alone  |30  per  square 
mile,  against  |5  by  the  other  plan.  Moreover,  the  state  will  haTC  these 
maps  engraved  by  the  government  (a  most  Important  Item)  free  of  cost, 
as  they  will  be  engraved  by  the  Geological  Survey.  Furthermore, 
when  these  maps  are  completed  they  will  be  put  to  the  primary  use 
designed  by  the  government,  namely,  as  base  maps  upon  which  to  rep- 
resent surface  and  economic  geology.  The  state  will  thus  come  into 
possession  of  a  set  of  geological  maps  at  no  further  cost  to  it  than 
one-half  the  cost  of  the  topographic  survey.  Still  another  benefit  which 
will  accrue  to  the  state  by  having  this  survey  made  in  co-operation 
with  the  Geological  Survey  is  that  a  great  mass  of  infcHination  will  be 
gathered  in  the  course  of  the  map-making  relative  to  the  drainage  and 
water  supply  of  the  various  streams,  both  through  the  topographic  and 
hydrographic  branches  of  this  survey;  and  this  information  will  be  of 
inestimable  value  to  all  who  are  engaged  in  the  utilisation  of  the  water 
resources  of  the  state,  either  for  domestic  consumpUon,  the  supply  of 
canals,  or  the  production  of  power  for  water  supplies.  The  state  of 
Maine  considers  this  feature  of  the  topographic  survey  alone  as  war- 
ranting the  expenditure;  as  does  also  the  state  of  New  York,  in  con- 
nection with  water  supplies  for  its  canals,  and  in  making  compensa^ 
tion  to  mill  owners  for  water  diverted  from  them  for  state  uses. 

"I  would  suggest  that  bills  be  introduced  biennially  in  the  legis- 
lature, similar  to  those  passed  by  the  state  of  New  York,  and  carry- 
ing sufficient  appropriation  to  continue  the  work  from  one  session  of  the 
state  legislature  to  the  next.  This  should  be  expended  either  through 
a  commission,  as  in  Massachusetts  and  Oonnecticut,  called  a  State 
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Topographic  Survey  Commiasion,  or  better  still,  be  expended  through 
one  individual  or  office,  as  in  the  case  of  New  York,  which  is  repre- 
sented by  the  state  engineer  and  surveyor.  The  state  representative  is 
generally  empowered  to  examine  the  reports,  accounts  and  field  work 
in  connection  with  the  Geological  Survey,  and  if  at  any  time  he  finds 
the  work  is  not  being. done  in  accordance  with  the  agreement,  he  may 
terminate  it." 

In  addition  to  these  details  concerning  a  plan  of  survey,  the  director 
has  answered  some  questions  as  to  what  classes  of  persons  have  been 
benefited  by  the  maps  and  have  sought  them  for  use.   He  says: 

"From  Massachusetts  we  have  received  numerous  appeals  from  edu- 
cational institutions  requesting  maps  for  school  purposes.  Engineers 
and  projectors  of  public  enterprises  and  those  interested  in  hydrography 
and  sanitation  apply  for  the  maps  to  study  topography,  water  supply 
and  drainage.  Those  having  large  realty  interests  also  endeavor  to  ob- 
tain the  maps  to  locate  thereon  their  landed  estates.  Of  recent  years  a 
constant  and  growing  demand  has  been  made  by  bicyclers.  The  requests 
originating  from  Rhode  Island  are  of  a  general  nature,  but  have  not 
left  an  impression  of  any  special  or  distinctive  characteristic. 

"From  Connecticut  we  receive  letters  similar  to  those  received  from 
Massachusetts,  with  the  addition  of  that  Influence  caused  by  the  suburb- 
an interest  of  New  York  caty. 

"In  New  Jersey  the  requests  are  varied,  railroad  and  farming  shar- 
ing equal  portions  of  the  interest  of  the  applicants.  These  states  are, 
however,  all  included  in  a  thickly  settled  region  of  advanced  develop- 
ment. But  from  other  states  where  the  best  existing  ordinary  maps  are 
few,  being  compilations  from  various  sources  and  records,  there  origi- 
nates another  class  of  applications.  The  home  seeker,  mining  prospect- 
or, railroad  and  irrigation  engineers,  investment  companies  and  all  of 
the  many  foUowings  of  commercial  life  are  numbered  among  those  who 
appeal  to  the  government  for  maps." 

The  sheets  composing  the  map  of  Ohio  would  doubtless  be  issued  in 
uniformity  with  the  sheets  covering  New  Bngland,  each  being  about  17 
by  21  inches  in  size,  and  printed  in  three  colors,  the  streams  and  bodies 
of  water  in  blue,  the  contour  lines  of  elevation  in  brown,  and  the  works 
of  man.  or  ''cultural"  portion,  such  as  roads,  houses,  towns  and  political 
divisions,  in  black.  Each  sheet  would  have  a  name  from  its  principal 
town,  as  the  "ODlumbus"  sheet,  the  "Lorain"  sheet,  etc.  The  sheets  could 
be  kept  separate  in  a  portfolio,  for  use  singly,  or  they  couold  be  bound 
into  a  thin  atlas. 

These  details  of  information,  furnished  by  the  director,  place  the 
project  before  us  in  a  very  definite  form.  The  nature,  the  quality  and 
the  expense  of  the  Work  can  be  certainly  known  beforehand. 

ACTION  AT  THE  PRESENT  TIME. 

The  question  of  inaugurating  topographical  work  in  Ohio  has  been 
exploited  before  without  success.  Twenty-five  and  thirty  years  ago  it 
was  a  frequent  subject  of  appeal  by  Col.  Cyrus  Whittlesey  of  Cleveland, 
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In  connecUivi  with  the  deyetopment  of  the  coal  Beams  of  the  northwestern 
portion  of  the  state.  Later,  In  connection  with  the  state  geological  sur- 
vey, the  needs  of  such  a  survey  were  urged,  but  its  claims  seemed  not  to 
be  appreciated  by  the  legislature.  Ehiring  these  years  of  waiting,  how- 
ever, the  national  survey  has  been  developing  remarkable  strength  and 
acquiring  most  valuable  experience,  both  by  its  tentative  and  by  its  com- 
pleted work.  And  now  the  opportunity  is  afforded  us,  through  their  co- 
operation, of  obtaining  a  topographic  map,  executed  upon  such  a  scale 
and  plan,  reaching  such  a  degree  of  quality,  and  upon  such  a  scale  of 
expenditure  aa  has  commended  itself  to  the  judgment  and  experience  of 
the  most  imiportant  stotes  lying  to  the  east  of  us.  Is  there  any  wiser, 
more  economical,  more  business-like  way  of  obtaining  such  a  survey? 
The  entire  cost  of  1200,000  is  no  more  than  has  been  repeatedly  and 
properly  expended  in  the  erection  of  a  single  building  for  some  of  our 
public  state  institutions.  It  is  lees  than  one-third  of  the  amount  which 
was  recently  given  by  Mr.  Rockefeller  for  extending  and  beautifying 
the  park  system  of  Cleveland,  a  city  in  which  he  had  formerly  resided. 

A  bill  to  authorize  the  beginning  of  a  survey  upon  this  plan  has  today 
been  Introduced  in  the  senate  by  Senator  Garfield.  It  will  go  to  the 
committee  on  geok)gy,  mines  and  mining,  and  a  special  hearing  before 
that  committee,  probably  in  connection  with  the  finance  committee  and 
the  corresponding  committees  of  the  house,  at  which  meeting  Mr.  Wal- 
cott  has  offered  to  be  preeent,    will  probably  be  held  in  about  ten  days. 

The  difficulties  which  the  bill  will  encounter  are  principally  two: 
First,  a  lack  of  understanding  of  the  nature  and  uses  of  the  maps  so  that 
they  will  seem  fanciful  luxuries  rather  than  necessities;  and  second, 
the  disinclination  to  inaugrurate  new  expenditures.  Whatever  can  be 
done  by  us,  either  as  organized  bodies  or  as  individuals,  to  get  the  sub- 
ject well  before  the  legislature,  will  be  well  expended  effort.  A  short 
printed  statement  of  what  is  proposed  has  been  sent  already  to  each 
member  of  the  legislature  with  a  personal  letter.  It  would  help  the 
matter  if  they  would  hear  from  their  constituents.  In  conclusion  I 
would  say  that: 

The  benefits  of  a  topographic  survey  would  be  distributed  to  every 
part  of  the  state,  to  every  square  mile  of  its  area  and  to  every  citizen 
within  its  limits,  ministering  to  his  physical  and  Intellectual  advan- 
tage, and  prompting  him  to  enterprteee  of  public  importance.  To  un- 
lertake  it  is  a  duty  which  all  owe  to  all,  and  the  legislature  in  providing 
for  it  would  merely  be  recognizing  the  obligation  which  the  common- 
wealth owes  to  itself  and  to  the  world. 
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SEWAGE  DISPOSAL  AT  aLLIANCE,  OHIO. 

O.  W.  PFOUTS,  ALLIANCE,  OHIO. 

It  is  intended  in  this  paper  to  consider  the  Sewage  Disposal  Plant 
as  built  and  operated  by  the  city  of  Alliance,  Ohio,  and  for  convenience 
to  both  the  author  and  the  auditors,  the  subject  matter  has  been  con- 
sidered under  the  following  headings: 

First— Why  the  plant  was  constructed. 

Second— What  the  plant  consists  of. 

Third— What  the  plant  does. 

FY)urth— How  the  plant  does  it. 

Fifth— What  it  cost  to  construct. 

Sixth— What  it  cost  to  operate. 

Seventh— Oommenta 

WHY  THE  PLANT  WAS  CONSTRUCTED. 

The  city  of  Alliance,  several  years  ago,  realizing  the  necessity  of 
better  sanitary  conditions,  took  up  the  question  of  sewers  as  being  a  step 
In  the  desired  direction,  and  after  careful  consideration,  decided  to  build 
a  sgrstem  of  sanitary  sewers. 

It  is  not  intended  in  this  paper  to  follow  up  the  several  steps  taken 
In  this  matter,  excepting  in  a  general  way. 

The  city  realizing  the  situation,  secured  the  services  of  a  competent- 
engineer  to  prepare  plans  and  estimates  of  cost  of  a  sewer  system.  After 
a  careful  consideration  of  the  engineer's  recommendations  and  report, 
the  City  Council  decided  to  adopt  what  is  known  as  the  separate  system 
of  sanitary  sewers.  Detailed  plans  and  estimates  were  made  and  adopted 
and  construction  was  commenced.  Trunk  sewer  No.  1,  East  Side  Main 
No.  2,  West  Side  Miain  No.  3,  liOW  Level  Sewer  No.  4  and  lateral  sewers 
Nos.  10-11-12-19  and  27  were  rapidly  built,  and  Alliance  was  on  a  fair 
way  to  enjoy  better  sanitary  conditions,  when,  one  day  about  this  time, 
some  wideawake  citizen  living  below  the  city  and  along  the  Mahoning 
river,  in  which  stream  Trunk  Sewer  No.  1  discharged,  discovered  that  the 
city  intended  to  admit  raw  sewage  into  the  river.  Like  every  good  citi- 
zen, under  like  circumstances,  should  do,  this  gentleman  began  an  in- 
vestigation, we  might  call  it  an  agitation  in  this  case.  The  crusade  was 
prosecuted  so  vigorously  that  during  the  summer  of  1895  the  Judge  of 
Common  Pleas  of  Stark  County,  Ohio,  was  convinced,  that  beyond  a 
reasonable  doubt,  the  city  of  Alliance,  Ohio,  would,  if  permitted  to 
continue  in  its  course,  create  and  maintain  a  nuisanee  by  virtue  of  emp- 
tying the  contents  of  the  city  sewers  into  the  Mahoning  river,  and  that 
the  city  was  violating  a  statute  under  which  the  Ohio  State  Board  of 
Health  operates.  And  consequently  this  same  judge,  at  the  Instance 
of  this  wideawake  citizen,  caused  injunction  papers  to  be  served  upon 
the  city  of  Alliance,  restraining  said  city  from  allowing  its  sewage  to 


enter  the  Biahoning  river.  At  this  Ume  the  city  had  built  20,687  feet  of 
sanitary  sewers,  together  with  man  holes  and  flush  tanks,  and  had  ex- 
pended in  the  construction  of  these  sewers,  $21,758.75.  The  injunction 
did  not  only  restrain  the  city  from  allowing  sewage  to  enter  the  riTer, 
but  indirectly  it  reverted  to  the  people,  and  no  one  was  allowed  to  am- 
nect  with  the  sanitary  sewers.  This  second  effect  of  the  injunction  be- 
came a  cause,  and  its  effect  was  to  restrain  the  city  from  collecting  the 
special  assessments  on  abutting  property  to  the  lateral  sewers,  for  the 
payment  of  the  bonds  issued,  so  that  it  became  necessary  to  refund  the 
bonds,  they  running  for  1-2  and  3  years,  and  being  payable  in  three 
annual  payments. 

It  was  to  overcome  these  difficulties  that  the  city  council  decided 
to  construct  a  sewage  disposal  plant. 

WHAT  THE  PLANT  CONSISTS  OP. 

Again  the  engineer's  services  were  sought,  and  after  due  time  plans 
that  had  been  submitted  to  the  State  Board  of  Health  and  had  received 
that  board's  approval,  were  adopted.  Construction  was  began  during 
the  autumn  of  1895.  Much  water  was  encountered  in  excavating  for 
the  foundations,  wells  and  tanks.  So  much  that  it  became  necessary 
to  install  a  pumping  plant.  A  4-inch  centrifugal  pump  was  kept  run- 
ning day  and  night  to  keep  the  works  from  being  flooded.  After  the 
foundations  had  been  laid  and  walls  partially  constructed,  a  frsahet 
caused  the  river  to  flood  the  works,  and  freezing  weather  coming  on  it 
became  impossible  to  proceed  with  the  work  until  spring  weather  set 
in;  at  which  time  the  work  was  continued,  and  on  July  1,  1896.  the 
.  plant  was  completed  and  put  in  operation,  and  hae  been  in  continaooB 
operation  since  that  time. 

The  plant  was  designed  and  built  for  the  purpose  of  purifying 
house  sewage  by  means  of  chemical  precipitation,  and  is  located  on 
a  two-acre  tract  of  land  on  the  north  side  of  Keystone  street  and  ex- 
tending to  the  Mahoning  river. 

The  plant  consists  of  the  following: 

Three  precipitation  tanks,  40x80  feet  each;  walls  built  of  bridL 
laid  in  German  Portland  cement,  30  inches  thick,  with  a  3-inch  atone 
eoping  to  protect  them  against  the  weather.  The  bottoma  of  the  tanks 
are  slightly  hopper  shaped,  built  of  brick  set  on  edge  on  a  6-inch 
concrete  foundation.  After  the  brick  bottoms  were  laid,  all  Jc^nts  were 
completely  filled  with  a  Portland  cement  grout,  mixed  neat  and  affiled 
in  two  coats.  The  tanks  are  well  and  substantially  built,  and  when 
filled  contain  about  six  feet  of  sewage,  or  144,000  gallons  each.  The 
tanks  are  arranged  three  in  a  row  and  cover  a  space  of  approximately 
80x120  feet.  Along  the  west  ends  of  these  three  tanks  is  arranged  a 
circulating  channel,  8  feet  wide.  In  this  channel  and  the  ends  of  the 
tanks  are  arranged  the  flash  board  gates,  by  means  of  which  the  in- 
flowing sewage  is  admitted  to  or  cut  off  from  any  tank,  as  the  opeiU- 
tor  chooses.  At  the  south  end  of  this  circulating  channel  is  the  inlet 
channel,  into  which  the  sewage  from  trunk  sewer  Na  1  empties,  and 
In  which  the  chemicals  are  added  and  mixed  with  the  new  sewage. 
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At  the  north  end  of  the  circulating  channel  a  series  of  stone  steps  is 
arranged,  over  which  the  effluent  pours  and  is  thence  carried  by  a  sewer 
and  emptied  into  the  Mahoning  river. 

Underneath  the  concrete  foundations  of  the  bottoms  are  arranged 
the  clear  water  and  sludge  drains.  The  clear  water  drain  is  of  12- 
inch  pipe  and  is  connected  to  the  tanks  by  means  of  a  10-inch  gate 
valve,  a  flexible  Joint  and  floating  skimmer  pipe,  by  means  of  which 
valve  and  pipe  the  clear  water  is  drained  oft  from  the  surface  (at 
times  when  the  tanks  are  being  emptied)  and  admitted  to  the  clear 
water  drain.  This  clear  water  drain  is  arranged  with  two  outlets,  one 
is  to  the  north  and  directly  into  the  Mahoning  river;  the  other  is  to 
the  south,  and  into  the  clear  water  well.  The  reason  for  these  two 
outlets  to  the  clear  water  drain  is  this:  The  precipitation  tanks  are  of 
necessity  located  very  low,  and  during  the  dry  weather  flow  of  the 
river  their  bottoms  are  slightly  above  the  water  level  in  the  river, 
but  during  all  freshets  the  water  surface  in  the  river  is  above  the 
bottoms  of  the  tanks,  and  consequently  they  cannot  be  entirely  drained 
into  the  river.  Then  during  dry  weather,  when  it  becomes  necessary 
to  empty  a  tank,  the  clear  water  is  allowed  to  flow  through  the  floating 
skimmer  pipe  and  valve  into  the  clear  water  drain,  and  thence  into 
the  river.  But  when  the  water  in  the  river  rises,  the  clear  water  la 
delivered  by  the  same  floating  skimmer  pipe  and  valve  into  the  clear 
water  drain,  and  thence  into  the  clear  water  well. 

The  sludge  drain  of  15-inch  pipe  is  arranged  alongside  of  and  par- 
allel to  the  clear  water  drain  under  the  tank,  but  has  but  one  dis- 
charge, that  being  into  the  sludge  well.  After  the  dear  water  has 
been  drained  oft  of  the -tank  which  is  to  be  emptied,  the  clear  water 
valve  is  closed  and  a  12-inch  compression  valve,  located  on  the  lowest 
point  of  the  hopper-shaped  bottom,  is  opened.  This  valve  connects 
the  tank  with  the  sludge  drain.  The  sludge  enters  this  drain  and  is 
carried  and  deposited  in  the  sludge  well.  The  clear  water  and  sludge 
wells  are  located  south  of  the  precipitation  tanks,  between  the  tanks 
and  the  building.  They  are  built  of  brick,  with  17-inch  walls  and  are 
fifteen  feet  deep.  The  clear  water  well  is  eight  feet  in  diameter  and 
the  sludge  well  is  twelve  feet  in  diameter.  The  building  is  of  brick,, 
with  stone  trimmings.  There  is  also  a  smoke  stack  of  the  same  ma- 
terial, 65  feet  high,  and  built  to  correspond  with  the  building.  The 
building  consists  of  a  machinery  room  30x36  feet  This  room  is  ceiled 
with  narrow,  beaded,  hemlock  ceiling,  the  floor  is  of  concrete,  four 
inches  thick  on  a  g^vel  foundation,  and  is  surfaced  with  a  1-2-inch 
coat  of  cement.  Through  the  middle  of  this  room  from  north  to  south, 
extends  the  inlet  channel,  thirty  inches  wide,  through  which  channel 
the  sewage  enters  the  tanks.  Chemicals  are  admitted  to  the  raw  sew- 
age in  this  inlet  channel.  The  inlet  channel  is  covered  with  a  2-inch 
plank  flooring,  let  into  the  cement  floor  by  angle  irons  so  as  to  present 
an  even  surface  with  the  cement  floor. 

Above  this  machinery  room  and  on  the  second  floor,  is  a  chemical 
storage  and  slacking  room>  30x86  feet,  with  a  double  thickness  pine 
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floor.  This  floor  is  substaxiAially  supported  from  the  roof  trusses  by 
means  of  iron  nMuls.  As  the  chemicals  are  delivered  on  this  second 
floor  by  teams  and  are  then  stored,  this  supp(Mt  from  the  roof  tnus 
is  a  wise  precaution.  These  roof  trussee  also  support  a  plank  water 
tank,  4 1-2x6x12  feet,  which  tank  ailords  storage  of  water  to  be  used 
in  chemical  slacking  and  mixing,  boiler  feeding  and  all  other  purposes 
about  the  works.  The  roof  of  the  two-story  portion  of  the  building  is 
of  slate  on»  matched  pine  sheeting.  All  trusses  and  timber  are  mill 
dressed. 

The  boiler  room  is  east  of  the  machinery  room,  20x32  feet;  has  a 
hard  burned  brick  floor,  bri^  set  on  edge  on  a  gravel  foundation,  well 
rammed  into  place  and  thorous^y  grouted  with  oemeat  grout,  applied 
in  two  coats.  The  boiler  room  roof  is  of  Iron.  In  the  rear  of  the  boiler 
room  are  located  the  coal  bins,  with  a  capacity  of  about  50  tons.  The 
bins  are  built  and  arched  •with  briok  with  manholes  In  the  tops  through 
which  the  coal  is  dumped. 

The  intoior  surfaces  of  all  brick  walls  of  the  building  are  finlahed 
with  a  cement  wash  applied  in  two  coats.  This  cement  is  mixed  neat 
and  as  thick  as  could  be  applied  with  a  brush  evenly. 

On  the  south  side  of  the  building  is  arranged  the  driveway,  lead- 
ing into  the  chemical  romn  or  over  the  coal  bins.  All  coal  and  chem- 
icals are  thus  handled  with  a  minimum  of  labor. 

In  the  boiler  room  is  located  a  boiler  of  the  tubular  type,  forty-eight 
inches  in  diameter  and  twelve  feet  long,  set  up  in  a  full  arch  front  brick 
setting.  The  boiler  is  built  of  best  flange,  open-hearth,  homogeneous 
steel  plate;  shell  being  6-16  inches  thick  and  heads  being  8-8-inches 
thick,  the  dome  twenty-four  inches  in  diameter  and  twenty-four  Inches 
high,  built  of  steel  of  the  same  thickness;  shell  and  head  as  the  body  of 
the  boiler.  Longitudinal  seams  are  all  double  riveted  and  round-about 
seams  single  riveted.  The  boiler  contains  thirty-four  4-inch  tubes  and 
has  a  nominal  capacity  of  forty  horee  power. 

All  water  columns,  gauges,  cocks  and  valves,  together  with  all 
water  and  steam  piping,  are  furnished  with  the  boiler  and  in  the 
smoke  connection  to  the  chimney  the  proper  dampers  are  arranged  in 
such  a  manner  ss  to  be  operated  from  the  front  of  the  boiler.  'Hie 
boiler  is  fed  with  a  boiler  feed  pump.  This  being  a  6 1-2x3  l-2x6-inch 
horizontal  duplex  pump.    There  is  also  3-4-lnch  Injector  provided. 

The  boiler  feed  pump  takes  suction  from  the  clear  water  well,  and 
delivers  either  into  the  overhead  tank  above  the  second  floor  or  directly 
into  the  boiler.  Direct  connection  can  be  made  with  hose  for  washing 
or  sprinkling  purposes.  The  water  pipes  are  so  arranged  that  clear 
water  can  be  delivered  to  the  chemical  slacking  vats,  the  chemical 
mixers,  the  filter  press,  the  sludge  pump  and  for  priming  the  centri- 
fugal pump;  or  for  washing  and  sprinkling  with  a  hose. 

Steam  is  delivered  Into  the  engine  and  machinery  room  to  a 
twelve  horsepower  vertical  engine,  used  in  mixing  the  chemicals,  to 
the  engine  of  a  direct-connected,  4-inch  centrifugal  pump  and  to  the 
sludge  pump. 
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Steam  is  also  used  in  heating  the  building. 

The  engine  is  located  over  the  inlet,  channel,  upon  a  6-inch  stone 
setting  and  Is  so  arranged  that  all  drips  and  escapes  discharge  into 
the  inlet  valve.  The  power  is  transmitted  by  belt  from  the  vertical 
engine  to  a  2  7-16-inch  steel  lino  shafting,  suspended  on  neat  and  sub- 
stantial hangers  from  the  ceiling.  On  this  line  shaft  is  located  two 
18-inch  pulleys,  engaging  to  the  shaft  by  means  of  friction  clutches. 
These  pulleys  are  connected  to  the  chemical  mixers  by  means  of  belts, 
and  can  be  thrown  in  or  out  of  use  instantly  and  without  stopping  the 
engine,  at  the  will  of  the  operator. 

The  chemical  mixers  are  two  in  number,  built  of  wrought  iron, 
five  feet  in  diameter  and  six  feet  deep.  They  are  built  6f  1-4-inch 
plates  thoroughly  riveted  together,  with  a  2 1-2x2  l-2x3-8-inch  angle 
iron  at  the  bottom.  Around  the  top  of  the  mixers  and  on  the  outside  is 
a  2 1-2x3  l-2x3-8-inch  angle  iron  for  the  purpose  of  stiffening  the  top 
of  the  mixers.  The  mixers  are  provided  with  a  2  7-16-inch  steel  shaft, 
resting  in  a  shoe  journal  at  the  center  of  the  bottom  of  the  mixer  and 
passing  through  a  box  at  the  top  of  the  mixer.  This  box  being  sup- 
ported by  iron  cross  pieces  bolted  to  the  angle  iron  at  the  top.  On 
this  shaft  the  beater  arms  are  arranged.  Above  the  top  of  the  mix- 
ers and  on  the  end  of  this  shaft  is  located  a  24-inch  pulley,  which 
being  connected  by  belt  to  the  line  shafting  as  before  mentioned,  en- 
ables the  mixers  to  run  at  about  the  rate  of  twenty  revolutions  per 
minute.  The  mixers  are  each  driven  by  a  7-inch,  4-ply  rubber  belt. 
These  mixers  are  arranged  along  the  west  side  of  the  inlet  channel 
in. the  machinery  room,  being  set  on  10x6-inch  oak  timbers,  resting  on 
the  cement  floor. 

The  slacked  chemicals  are  admitted  from  the  slacking  tanks 
through  2  1-2-inch  pipes  and  valves,  and  while  being  mixed  are  dis- 
charged into  a  pan  over  the  inlet  channel  through  2  1-2-inch  pipes  and 
valves.  This  pan  has  a  serrated  edge  along  the  one  side  over  which 
the  chemicals  pour  into  the  raw  sewage,  flowing  in  the  inlet  channel. 
Water  pipes  from  the  overhead  tank  dischargee  through  valves  into 
these  mixers. 

The  centrifugal  pump  stands  in  the  northeast  comer  of  the  ma- 
chinery room  and  is  used  for  the  purpose  of  emptying  the  dear  water 
well.  It  discharges  into  the  sewer  located  aloDg  the  west  side  of  the 
building.  This  pump  was  made  necessary  by  the  fact  that  the  tanks  can- 
not be  drained  into  the  river  during  the  freshets,  but  must  be  emptied 
into  the  clear  water  wells. 

The  sludge  forcing  pump  is  a  7  l-2x5xl0-lnch  horizontal  duplex  pump, 
built  similar  to  an  ordinary  horizontal  duplex  pump,  with  the  excep- 
tion that  it  has  a  double  set  of  rubber  ball  valves  above  the  plungers. 
This  pump  takes  suction  through  a  4-inch  pipe  and  valve  from  the 
sludge  well,  and  delivers  into  the  filter  press  through  a  3-inch  pipe  and 
valve,  and  with  a  steam  pressure  of  70.  pounds  can  develop  a  pressure 
of  140  pounds  ln>  the  filter  press. 
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The  sludge  pump  is  also  connected  to  the  clear  water  well  with 
a  4-lnch  sucUon  pipe  and  yalvee^  and  can  discharge  into  the  inlet 
channel  or  by  pipes  into  the  overhead  tank  or  into  the  boiler.  All 
drips  and  escapes  are  arranged  to  discharge  into  the  inlet  channel 
The  pump  is  provided  with  all  necessary  hand  holes  by  means  of  which 
the  valves  can  be  readily  examined. 

The  sludge  forcing  pump  is  located  along  the  east  side  of  the  ma- 
chinery room. 

The  filter  press  is  located  over  the  inlet  channel  in  the  north  end 
of  the  room.  It  contains  60  chambers,  each  being  2  1-2  inches  thi<^ 
at  the  rim.  These  chambers  when  filled  make  a  cake  of  pressed  ma- 
terial about  twenty-eight  inches  in  diameter  and  11-2  inches  thi^ 
The  press  has  strong  cast-iron  heads  and  supports  and  steel  side  ban 
of  about  lx6-inches  section.  The  tightening  screw  is  four  inches  in 
diameter  and  is  provided  with  a  quick-acting  tightening  block  and  head 
which  allows  a  longitudinal  moti<Mi  to  the  breach  of  about  elght«« 
inches  and  can  be  manipulated  by  one  man. 

The  chambers  are  so  designed  that  they  decrease  in  thl<dme8s  from 
the  rim  to  the  center.  Bach  chamber  is  provided  with  a  brass  drip  co^ 
at  the  bottom  through  which  the  exuded  water  drains.  There  are  an- 
nular grooves  on  the  faces  of  the  chambers  about  8-8-inches  in  depth, 
and  they  are  located  so  closely  together,  about  S-S-inches^  that  the  en- 
tire faces  of  the  chambers  are  corrugated.  These  annular  ccMTogations 
are  all  crossed  with  several  radical  corrugations  leading  to  the  drip 
cock.    The  central  opening  in  each  chamber  is  five  inches  in  diameter. 

The  press  is  fitted  with  tightening  screws  and  clips,  by  means  .of 
which  the  filter  cloths  are  held  in  place.  A  l-2-in<di  rubber  gasket 
is  set  in  the  edge  of  each  chamber  so  as  to  secure  a  tight  j<rint  without 
injuring  the  filter  cloths  by  them  coming  in  contact  with  the  sharp 
edges  of  the  chamibeni. 

For  the  purpose  of  tightening  the  chambers  the  screw  has  a  pilot 
well  forty-five  inches  in  diameter  and  with  eight  handles  extending 
eight  inches  beyond  its  rim,  by  means  of  which  the  screw  is  turned  and 
tightened  or  loosened.  The  entrance  head  is  provided  with  an  air 
chamber  of  cast  iron,  ten  inches  in  diameter  at  its  thickest  part  and 
twenty-four  inches  long.  To  the  upper  end  of  this  air  chamber  is  at- 
tached a  pressure  gauge  graduated  to  160  pounds. 

The  press  is  supported  on  six  cast  iron  legs.  These  are  arranged 
three  along  each  side  and  are  thirty-six  Inches  in  the  clear.  The  bot- 
tom of  the  press  is  forty-eight  Inches  above  the  floor.  The  riudge  Is 
admitted  through  the  entrance  head  and  Into  the  press  by  means  of  a 
2 1-2-inch  safety  appliance.  A  2-lnch  pipe  leads  from  the  sui^Iy  pipe 
back  to  the  sludge  well.  In  the  sludge  well  and  over  the  end  of  this 
pipe  is  provided  a  safety  valve,  so  that  in  case  of  any  flogging  in  the 
press  and  a  consequent  rapid  increase  of  pressure  in  the  supply  pipe, 
this  pressure  can  be  relieved  through  this  relief  pipe  and  safety  valve. 

The  water  which  is  filtered  from  the  sludge  Id  the  press,  dxalns 
from  the  drip  cock  into  a  channel  underneath  the  press  in  the  cement 
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floor,  and  is  thence  carried  by  this  channel  into  the  inlet  channel  and 
again  through  the  works.  Am  iron  track  is  built  in  the  cement  floor 
and  extends  under  the  filter  press.  This  track  leads  out  of  the  building 
to  the  east;  is  carried  across  the  small  stream  flowing  through  the 
grounds  on  a  wooden  bridge  of  20-foot  span  and  to  the  dumping 
grounds.  A  car  large  enough  to  contain  one  press  full  of  sludge  is 
provided.  This  car  can  be  run  under  the  filter  press.  And  at  sudli 
times  as  the  press  is  to  be  emptied  the  car  is  placed  in  position  and 
the  sludge  cakes  dropped  directly  from  the  press  into  the  car.  The 
car  is  hauled  to  the  dumping  ground  and  dumped  by  the  men  who 
operate  the  plant  The  entire  plant  is  built  in  a  neat  and  substantial 
manner,  and  in  all  parts  is  so  arranged  that  the  works  can  be  main- 
tained at  a  moderate  expense.  Bvery  arrangmnent  has  been  made  for 
the  efficient  operation  of  the  plant. 

WHAT  THE  PLANT  DOES. 

The  amount  of  sewage  fiowing  into  the  works  during  the  year  1897 
has  averaged  about  300,000  gallons  dally.  A  great  portion  of  this  dis- 
charge is  water  which  leaks  into  Low  Level  Sewer  No.  4,  built  in  1894. 
This  is  a  15-inch  sewer;  is  4044  feet  long,  and  for  its  entire  length  is 
laid  In  a  water-bearing  strata.  There  is,  in  fact,  a  large  area  of  terri- 
tory in  the  eastern  portion  of  the  city,  through  which  this  sewer  is  con- 
structed, that  is  so  thoroughly  filled  with  water  that  a  flowing  well  can 
be  constructed  at  almost  any  point  by  simply  driving  a  pipe  into  the 
ground.  During  the  construction  of  this  sewer,  one  change  in  its  course 
was  made  necessary  on  account  of  the  great  quantity  of  ground  water. 
While  these  natural  conditions  are  no  valid  excuse  for  a  leaky  sewer, 
the  result  of  constructing  such  a  leaky  sewer  in>  such  a  locality  must 
ever  remain  the  same,  that  is  in  disposing  of  the  sewage  from  such, 
sewers  it  becomes  necessary  to  handle  great  quantities  of  water  that  is 
not  properly  sewage,  and  consequently  Increase  the  average  cost  per 
sewer  connection.  In  the  case  of  Low  Level  Sewer  No.  4,  at  Alliance, 
which  is  defective,  as  above  mentioned. 

The  Sewage  Disposal  Plant  is  now  handling  and  has  been  handling 
during  the  past  year  150,000  gallons  of  water  per  day  discharged  by  this 
sewer  into  East  Side  Main  Sewer  No.  2.  This  is  purely  drainage  water, 
as  there  are  no  connections  made  with  this  sewer,  nor  is  there  a  flush 
tank  in  operation  at  the  head  of  the  sewer.  In  other  words,  we  have  by 
the  building  of  Sewer  No.  4,  at  Alliance,  Ohio,  doubled  the  sewage  that 
must  be  handled  at  the  Disposal  Works.  A  more  forcible  example  of 
the  results  of  defective  sewer  works  can  hardly  be  referred  to  anywhere. 

This  sewer  cost  the  city  for  construction  |4218.61.  Not  a  dollar's 
worth  of  assessments  have  been  collected.  No  one  uses  it  as  yet,  and 
each  year  the  city  is  compelled  to  dispose  of  the  water  collected  by  this 
sewer,  as  it  will  finally  become  contaminated  by  having  sewage  emptied 
through  connections  into  it,  and  as  it  is  now  added  to  the  sewage  fiowing 
from  the  city  in  Sewer  No.  2.  All  other  sanitary  sewers  in  the  city  are 
very  substantially  built,  and  have  given  no  trouble  In  a&y  way.    At  the 
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begtnnini^  of  the  jemr  there  were  65  iMNipe  connectioiis  to  the  anitarr 
sewer  system,  and  at  the  end  of  the  year  there  were  175  comftectionB. 
(All  connections  are  4  inches  internal  diameten.)  A  daily  arerase  of 
these  hoDse  connections  as  constmcted  and  put  into  use  will  amoont  to 
117,  so  that  we  hare  117  connections  mnninf  for  one  year. 

Twelve  antmnatic  flnsh  tanks  empty  into  the  sanitary  sewers,  each 
discharging  about  1200  gallons  daily.  This  large  discharge  from  the 
flush  tanks  Is  thought  to  be  adTisable  on  account  of  the  comparatiTely 
small  number  of  connections,  they  not  discharging  enough  water  into 
the  sewers  to  carry  off  the  solid  matters  as  rapidly  as  it  should  be  re- 
moTed. 

During  the  year  there  have  been  180  pounds  of  chemicals  added  to 
the  sewage  each  day.  There  hare  been  precipitated  and  pressed  at  the 
works  650  pounds  of  sludge  daily,  or  there  have  been  separated  from  the 
sewage  470  pounds  of  organic  matter  each  day  (not  including  the  chemi- 
cals added),  so  that  each  of  the  117  house  connections  has  discharged 
into  the  sanitary  sewers  4  poimds  of  mrganic  matter  daily.  The  weights 
were  all  found  after  the  material  had  been  thoroughly  dried  by  heat  from 
the  boiler  at  the  works.  The  sludge  after  being  inressed  is  hauled  away 
by  farmera  liying  near  the  city,  and  Is  disposed  of  on  their  lands.  The 
city  has  not  be^i  to  any  expense  in  the  disposal  of  it,  as  the  farmers 
haul  it  for  what  it  is  worth. 

During:  the  past  year  the  State  Board  of  Health  has  made  seTcral 
analyses  of  the  sewage  and  effluent  at  the  works,  the  results  of  which 
are  given  in  the  following  table.* 

Sn  TABLB  0^  mUET  PAOB 


*Note. — ^For  detailed  discussion  of  these  results  as  well  as  the  river 
water  at  Alliance  for  the  summer' and  fall  of  1897  see  "Preliminary  Re- 
port of  an  Investigation  of  Rivers  and  Deep  Ground  Waters  of  Ohio  as 
Sources  of  Public  Water  Supplies,"  by  the  Ohio  State  Board  of  Health, 
1897-1898. 
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Less  than  1000  feet  above  the  outlet  of  the  Disposal  Works  the  Al- 
liance Water  Works  Company  have  a  dam  constructed.  During  the 
summer  season  nearly  all  the  water  is  diverted  into  the  water  works 
settling  basins,  in  fact  at  two  different  times  during  the  past  year  not 
a  drop  of  water  has  poured  over  the  water  works  dam  for  a  period  of  7 
days.  At  these  times  the  water  had  been  lowered  by  blowing  off  the 
dam  for  repairs,  and  there  was  very  little  leakage  through  the  dam. 
During  all  this  time  the  effluent  from  the  works  was  being  allowed  to 
flow  into  the  river.  Fish  have  been  caught  almost  every  day,  and  at  the 
very  oi^tlet  of  the  works.  At  no  time  has  the  effluent  been  injurious 
to  life  in  and  along  the  river.  Neither  plant  nor  animal  life  has  seemed 
to  multiply  or  diminish  in  quantity  nor  change  in  character.  Consider- 
ing all  perceptible  conditions,  the  river  below  the  works  is  apparently 
normal  to  the  condition  of  the  same  river  above  the  works. 

HOW  THE  PLANT  DOES  IT. 

The  sewage  passing  through  the  inlet  channel  receives  the  proper 
solutions  of  lime  and  alum  and  Is  thoroughly  mixed  with  these  chemi- 
cals by  means  of  a  series  of  deflecting  boards  in  the  inlet  channel  Just 
before  it  enters  the  circulation  channel.  The  gates  being  so  arranged 
in  the  circulating  channel,  the  sewage  flows  into  and  circulates  through 
tank  No.  1,  and  again  into  the  circulating  channel.  This  operation  is 
repeated  in  tank  No.  2  and  tank  No.  3,  the  effluent  then  pouring  over 
the  steps  of  the  outlet  channel  and  into  the  outlet  sewer.  During  the 
passage  of  the  sewage  through  these  tanks  the  chemical  action  induced 
by  the  lime  and  alum  added  to  the  crude  sewage  causes  the  organic 
matter  in  the  sewage  to  be  deposited  in  the  bottom  of  the  tanks  in  a 
semi-fluid  state.  When  it  becomes  necessary  to  clean  one  of  these  tanks, 
the  gates  are  then  so  arranged  that  the  sewage  flows  past  the  tank 
which  is  to  be  cleaned  and  circulates  through  the  two  remaining  tanks. 
After  the  sewage  has  been  allowed  to  stand  for  some  time  in  the  tank 
so  cut  off,  the  condition  of  absolute  rest  of  this  liquid  results  in  the  or- 
ganic matter  settling  to  the  bottom,  leaving  the  clarified  sewage  or 
effluent  on  the  surface.  The  clarified  sewage  is  then  drained  off  by 
means  of  a  skimmer  pipe  into  the  12-inch  clear  water  drain  extending 
under  the  bottoms  <^  the  tanks.  After  the  clarified  sewage  is  drained 
down  to  the  level  of  the  sludge,  the  valves  on  the  clear  water  drain  are 
closed  and  the  sludge  drain  valves  opened,  allowing  the  suldge  to  flow 
into  the  15-inch  sludge  drain  and  empty  into  the  sludge  welL  The 
sludge  is  from  this  well  lifted  by  means  of  a  sludge  forcing  pump  in  the 
engine  room  inito  the  fllter  press,  where  the  solid  matter  contained  in 
ihe  sludge  is  retained  in  the  press  and  formed  into  disk-shaped  cakes 
about  28  inches  in  diameter  and  IH  inches  thick.  The  water  which  is 
extracted  from  the  sludge  by  the  pressing  operation  falls  into  a  depres- 
sion in  the  concrete  floor  beneath  the  press  and  flows  into  the  inlet 
channel,  being  again  treated  to  the  precipitation  process.     After  the 
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press  has  been  compactly  filled,  the  sludge  pump  Is  stopped  and  the 
IH^ss  allowed  to  drain.  The  press  is  then  opened  and  the  sludge  cakes 
allowed  to  fall  into  a  sludge  car,  which  is  run  under  the  press  for  this 
purpose.  The  sludge  car  is  then  run  over  an  iron  track  to  the  dumping 
ground  east  of  the  tanks,  the  sludge  is  there  stored  until  it  can  be  haul- 
ed away  and  used  as  fertilizer. 

WHAT  IT  COSTS  TO  CONSTRUCT. 

The  cost  of  the  plant  is  as  follows: 

Land,  about  2  acres 2,150  00 

Engineering,  superintending,  inspection,  plans,  etc  1,192  75 

Tanks,  wells  and  drains 7,506  04 

Building  and  stack 5,143  75 

Machinery  and  boiler 3,663  00 

Gates,  valves,  iron  pipes,  etc 710  41 

Plumbing  and  heating 44  32 

Sludge,  car  track  and  bridge 36  69 

Tools 24  82 

Grading  and  improving  grounds 207  66 

Engineer's  residence 87  19 

Total 120,765  62 

The  land  on  which  the  plant  is  built  is  located  in  a  narrow  gully 
through  which  flows  a  small  stream.  This  gully  extends  north  and 
south  and  opens  out  into  the  Mahoning  river.  There  are  about  2  acres 
of  land  in  the  tract,  and  it  cost  the  city  the  sum  before  mentioned,  which 
is  a  very  good  price  for  land  in  that  locality.  The  land  was  very  rough 
and  grown  up  with  brush,  and  in  constructing  the  works  it  was  neces- 
sary to  excavate  a  new  channel  for  the  small  stream  nearly  entirely 
across  the  land  bought.  This  channel  is  ten  feet  wide  at  the  bottom, 
slopes  1  to  1,  averaging  about  6  feet  deep  and  Is  400  feet  long. 

The  following  prices  were  paid  for  these  works: 

Excavation,  17  cents  per  cubic  yard;  soiling  and  back  filling,  20 
cents  per  cubic  yard;  brick  masonry,  23  3-4  cents  per  cubic  foot;  bottom 
paving  of  tanks,  $1.35  per  square  yard;  3-inch  stone  coping,  17  cents  per 
square  foot;  18-inch  sewers  and  drains,  $1.45  per  lin.  foot;  15  and  12- 
inch  sewers  and  drains,  $1.35  per  lin.  foot;  sludgre  well,  $400.00;  clear 
water  well,  $260.00;  manhole  on  inlet  sewer,  $60.00;  manhole  on  clear 
water  drain,  $35.00. 

Building  and  stack  were  let  in  one  contract  and  cost  as  shown.  The 
machinery  coat  as  follows:  Boiler  complete,  $700.00;  filter  press, 
$1300.00;  vertical  engine,  $600.00;  chemical  mixers,  $500.00;  centrifugal 
pump,  $260.00;  sludge  forcing  pump,  $460.00.  Contracts  for  machinery 
included  a  six  months'  guarantee  against  all  breakages. 
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WHAT  IT  COSTS  TO  OPERATE. 

Operating  expenses  during  the  past  year  hare  been  as  follows: 

Labor $838  77 

CkMd 1^90 

Chemicals 132  54 

Oil,  washer  and  packing 1^  t7 

Filter  cloths 66  26 

Repairs 30  36 

Miscellaneous 11  05 

Total fl290  75 

In  operating  the  works  two  men  are  employed,  an  engineer  and  a 
helper.  These  two  men  perform  all  labor  necessary  for  the  operation 
of  the  plant,  and  also  for  such  work  as  is  necessary  to  the  keeping  up 
of  the  grounds.  The  engineer  at  the  works  receiTes  $40.00  per  month 
and  house  rent,  fuel  and  oil  for  lighting.  The  helper  is  paid  by  the  city, 
and  at  the  rate  of  $1.26.  Coal  is  bought  by  the  car  load,  and  costs  $1.37 
per  ton,  delivered  at  the  works.  This  coal  is  what  is  known  as  run  of 
mine  coal.  Common  gray  lime  constitutes  the  only  chemical  used  at 
the  sewage  Disposal  Plant  at  Alliance,  Ohio.  It  la  bought  direct  from 
the  kiln  and  costs  for  a  bushel  of  70  pounds  delivered  at  the  works,  14 
centa  Oil,  waste  and  packing  are  of  such  brands  as  are  used  in  any 
plant  operating  engines  and  pumps.  Oil  has  been  bought  by  the  barrel. 
The  plant  is  lighted  by  oil,  as  it  also  the  engineer's  residence.  The 
Alter  cloths  are  made  of  Burlaps.  Two  yards  of  30-inch  goods  will  make 
a  cloth  for  one  chamber,  which,  including  brass  grommets  and  making, 
cost  46  1-2  cents  apieca  Repairs  have  been  somewhat  more  costly  this 
year  than  they  should  have  been  on  account  of  boiler  repairs,  made 
necessary  by  a  hand  hole  in  the  rear  end  under  the  flues.  This  hand 
hole  is  subject  to  great  heat  and  this  heat  being  very  irregular,  causes 
the  arch  over  the  hand  hole  to  expand  and  contract  alternately,  and 
often,  so  that  there  is  a  tendency  to  leak  around  this  hand  hole.  This 
leaking  water,  combined  with  the  soot  and  hot  gases,  had  eaten  away 
the  boUer  plate  to  such  an  extent  that  it  became  necessary  to  place  a 
patch.  This  patch,  together  with  a  leaking  flue,  are  the  causes  of  so 
large  an  item  in  the  repair  column. 

COMMENTS. 

That  better  sanitary  conditions  are  necessary  is  no  longer  a  debata- 
ble question.  Engineers  and  health  officers  have  long  since  refrained 
from  arguing  what  to  them  is  a  self-evident  truth,  and  have  instead  ap- 
plied their  energies  towards  the  solving  of  the  difficult  problem,  of  how 
to  dispose  of  the  household  wastes  that  are  now  discharged  into  every 
stream  and  lake.  It  is  not  a  long  while  since  only  the  large  American 
cities  were  provided  with  sewers  for  sanitary  purposes.  At  the  present 
time  all  our  large  cities  and  many  towns  and  viUsges,  even  those  of 
2000  and  3000  inhabitants,  are  disposing  of  their  household  wastes  by 
means  of  sewers.  These  sewers  have  in  many  instances  been  allowed 
to  discharge  their  contents  into  small  streams.   Streams  that  were  at 
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one time  clear  and  pure  and  were  a  valuable   heritage    to  the  lands 
through  which  they  flow,  by  the  adding  of  raw  sewage  to  these  streams 
they  have  become  turbid  and  filthy.    Plant  and  animal  life  has  ceased 
to  exist  or  is  now  represented  by  the  lowest  forms. 

The  Ohio  State  Board  of  Health  is  engaged  in  very  commendable 
work  in  attempting  to  free  our  streams  and  lakes  of  these  dangerous 
wastes,  and  should  be  encouraged  and  supported  by  all.  While  for  sani- 
tary reasons  it  is  necessary  to  deposit  our  waste  matter  in  a  place  where 
it  cannot  become  dangerous  to  our  homes;  and  while  for  financial  rea- 
sons we  should  accomplish  this  result  as  cheaply  as  possible,  yet  we 
should  not  forget  our  neighbor  who  is  so  unfortunate  as  to  be  situated 
in  a  position*  in  which  he  becomes  a  sufferer  from  our  injudicious  dis- 
posal of  such  waste  matter,  and  if  we  do  so  far  forget  him  as  to  attempt 
such  disposal,  it  would  be  well  if  our  State  Board  of  Health  could  per- 
emptorily Jog  our  memories.  In  many  cases  it  is  only  Justice  that  sew- 
age disposal  should  be  compulsory. 

Great  care  should  be  taken  in  the  construction  of  sanitary  sewers 
and  house  connections  to  the  same.  They  should  have  perfectly  con- 
structed Joints  so  that  no  leakage  from  any  source  can  find  its  way  into 
the  system,  nor  any  seapage  can  occur  from  the  sewer  into  the  sur- 
rounding ground. 

Every  gallon  of  water  that  is  unnecessarily  admitted  into  the  san- 
itary sewers  will  increase  the  cost  of  disposing  of  that  sewage  whenever 
the  project  is  undertaken.  And  every  bit  of  sewage  that  flows  into 
the  ground  at  such  a  <lepth  as  sewers  are  usually  built,  tends  to  pol- 
lute the  underground  water,  and  if  springs  or  wells  are  used,  may  be 
the  cause  of  epidemics. 

In  choosing  the  location  for  a  sewage  disposal  works,  not  only 
first  cost,  but  operating  expenses  should  be  considered.  It  may  be 
possible  in  many  cases  to  flow  the  entire  sewage  of  a  city  into  a  plant 
by  gravity  by  simply  extending  a  trunk  sewer  a  few  thousand  feet. 
Whereas,  if  the  works  are  constructed  at  the  present  outlet  of  the  sewer 
it  becomes  necessary  to  continually  lift  the  sewage  by  pumps  and 
at  a  never  ending  expense.  A  comparatively  large  tract  of  land  may* 
be  found  a  valuable  acquisition  to  a  chemical  precipitation  plant,  as 
there  should  be  room  to  dispose  of  at  least  a  portion  of  the  sludge, 
providing  you  do  not  choose  to  bum  it,  or  a  combination  of  precipi- 
tation and  filtration  might  be  adopted  in  some  cases. 

It  is  certainly  possible  to  improve  on  the  machinery  now  in  use 
in  a  chemical  precipitation  sewage  disposal  plant,  and  possibly  some 
of  the  machinery  may  be  eliminated  altogether  or  replaced  by  ma- 
chinery of  different  designs  and  less  expense  to  operate.  In  other 
words,  I  believe  it  possible  to  improve  on  the  entire  design  of  a 
sewage  disposal  plant,  and  combining  precipitation  with  filtration  of 
the  effluent  water  acquire  better  results  and  at  a  less  cost  than  are 
realised  by  any  sewage  disposal  plant  now  in  operation  in  this  coun- 
try. And  there  lis  no  reason  why  the  cost  and  operating  expenses 
cannot  be  both  kept  within  a  reasonable  limit. 
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Now  tliat  Uie  question  of  sewage  disposal  is  before  us,  it  be- 
comes necessary  that  we,  as  advocates  of  better  sanitary  oonditionst 
should  furnish  information  that  will  assist  in  leading  to  the  desired 
conditions.  Honest  inyestigation  should  be  carried  on  and  results 
noted  and  recorded  in  such  a  way  that  they  would  be  accessible  to  all 
who  are  really  and  earnestly  interested  in  this  matter. 

Because  an  engineer  has  planned  or  constructed  some  particular 
plant  for  the  disposal  of  sewage  is  no  reason  why  he  should  tie  himself 
to  that  particular  manner  of  disposal.  But  on  the  other  hand,  he  should 
not  fail  to  note  carefully  all  results.  And  then  we  should,  aa  hon- 
est men,  consider  these  results  regardless  of  our  own  particular  pet 
theories  on  sewage  disposal. 

Each  particular  plant  has  its  known  quantities  within  itself  and 
perceptible  to  all.  But  what  we  want  is  not  only  these  known  quan- 
tities, but  the  unknown  quantity,  which  is  results.  We  need  a  standard 
of  purity  to  attain  to.  It  is  all  very  well  to  have  analyses  made 
and  recorded.  Long  sheets  full  of  them,  gotten  up  nicely  are  a  thing 
of  beauty,  but  what  can  we  tell  about  them  if  we  do  not  know  by  what 
standard  they  are  to  be  measured. 

There  are  solids  in  sewage,  and  the  quicker  we  admit  the  fact 
the  better  for  us  and  for  sewage  disposal.  Solids  that  when  precipi- 
tated and  compressed  accumulate  on  our  hands  and  make  us  wonder 
what  we  will  do  with  them  when  our  sewer  connections  hare  been 
added  to  until  we  have  ten  or  twenty  times  as  much  sludge  aa  we  now 
have.  Solids  that  have  tendency  to  decompose  and  rearrange  them- 
selves, but  nevertheless  solids  that  fill  up  space,  whether  it  is  in  the 
bottom  of  a  precipitation  tank,  whether  it  is  added  to  land  and  there 
allowed  to  decompose,  or  whether  it  is  streamed  from  the  sewage  on 
the  surface  of  a  filter  bed. 

To  explain  this  statement  it  is  only  necessary  to  say  that  at  Al- 
liance there  were  pressed  during  the  year  268  pressfuls  of  sludge, 
each  pressful  consisting  of  fifty  chambers,  each  chamber  being  twenty- 
'eight  inches  in  diameter  and  1 1-2  inches  thick.  This  would  aggregate 
for  the  year  about  8000  cubic  feet  of  sludge,  or  a  cubical  blodi  ot 
sludge  twenty  feet  to  a  side;  or  if  spread  evenly  one  inch  thick  over 
a  surface,  would  cover  96,000  square  feet,  or  over  two  acres.  And  yet 
the  Alliance  plant  has  disposed  of  but  twenty  per  cent  of  the  solids 
contained  in  the  sewage,  as  shown  by  the  analysis  reported  by  the 
Ohio  State  Board  of  Health. 

I  might  add  that  27.7  per  cent,  of  the  weight  and  12 1-2  per  cent 
of  the  bulk  of  this  sludge  is  lime  that  was  %dded  for  precipitation  pur- 
I)06es. 

DISCUSSION. 

Mr.  Gerrish:  I  have  Just  had  a  chance  to  look  at  this  anaylsis. 
the  result  of  a  test  made  by  the  State  Board  of  HealtE.  It  almost  seems 
as  though  some  of  the  results  were  reversed;  for  instance,  albuminoid 
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ammonia  runa  from  .0708  in  the  sewage  to  .0748  in  the  effluent,  an  In- 
creaae.  Total  solide  in  one  case  runa  from  47.5  in  the  sewage  to  49.0 
in  the  effluent,  actual  increase.  But  the  most  astonishing  thing  is  in 
the  case  of  the  bacteria — I  hardly  Imow  what  to  think  of  that.  I  will 
read  you  some  of  the  comparisons,  as  follows:  105,600  in  the  sewage, 
459,680  in  the  effluent,  an  increase  of  about  fourfold  in  the  bacteria. 
Another  is  146,200  in  the  sewage,  with  1,111,500  in  the  effluent.  No^, 
If  thoee  are  correct,  I  am  very  much  surprised.  Possibly  Mr.  Pfouts 
can  make  an  explanation. 

Mr.  Pfouts:  That  is  partly  why  I  made  the  statement  I  did  in 
the  latter  part  of  my  paper,  that  we  should  be  honest  in  our  inves- 
tigations,  no  matter  what  we  find  out.  We  should  know  what  virtue 
there  is  in  a  plant,  and  besides  that  I  am  not  pleased  with  an  analysis 
which  does  not  give  us  a  standard  alongside  of  it.  Just  as  the  gen- 
tleman said,  the  bacteria  might  be  dangerous,  and  they  might  not. 

While  we  get  these  reports  from  the  State  Board  of  Health,  It  Is 
pretty  hard  to  tell  what  we  have  after  we  have  gotten  the  report  The 
Alliance  plant  has  run  continuously  since  July  1,  1896.  The  valve  was 
opened  on  the  first  day  of  July,  1896,  and  it  has  been  kept  open  ever 
since.    Not  a  particle  of  sewage  is  allowed  to  flow  past  tne  plant. 

If  we  don't  give  reports  that  are  true  of  our  investigations,  there 
is  not  much  use  in  giving  them.  If  Alliance  finds  out  this  is  not  a 
good  thing,  she  might  as  well  tell  other  cities  so  they  will  not  do 
the  same  thing.  I  am  not  condemning  the  plant,  because  I  know  the 
river  below  the  works  is  in  first-class  ccmdition.  There  has  been  no 
complaint,  and  as  I  said  in  my  paper,  animal  and  plant  life  has  re- 
mained normal.  Bass  is  to  be  found  in  the  stream  at  the  mouth  of 
the  works.  I  have  not  noticed  that  any  animal  life  has  been  aifected 
by  the  discharge  of  the  effluent  into  the  river. 

Mr.  Gerrish:  During  the  dry  weather  fiow,  do  you  see  any  fungus, 
feathery  growth  or  any  sediment  in  the  bottom  of  the  pools? 

Mr.  Pfouts:  No,  sir;  I  did  not.  I  went  to  particular  pains  to  ex- 
amine that.  In  turning  up  the  gravel  on  the  shallows,  if  polluted  or 
unpurified  sewage  is  added  to  the  stream,  a  black  sediment  which 
looks  like  soot  is  found,  but  there  was  none  in  this  case. 

Mr.  Gilpatrick:  You  say  the  river  Is  pure  as  far  as  your  know- 
ledge goes:  what  is  the  basis  of  your  knowledge— chemical  or  bacter- 
iological? 

Mr.  Pfouts:    Simply  observation — the  perceptible  condition. 

Mr.  Gilpatrick:  Take  the  case  of  146,200  bacteria  in  the  raw  sew- 
age and  1,111,500  In  the  effluent.  Is  there  any  considerable  probability 
that  the  Increase  of  bacteria  from  146,000  up  to  a  milli<xi  can  possibly 
be  non-injurious  bacteria? 

Mr.  Gerrish:  Certainly;  can't  have  spontaneous  multiplication 
or  generation  there;  can't  create  typhoid  bacilli  there. 

Mr.  Brown:  These  analyses  which  Mr.  Pfouts  has  given  were 
made  by  gentlemen  employed  by  the  State  Board  of  Health  to  do  that 
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work,  one  a  chemist  and  the  other  a  baeterlolocist,  both  men  of  rep- 
ntatkni  and  standing;  who  thoroogfaly  nndentend  their  worlc.  The 
samples  were  gathered  once  a  month  and  the  hacCeriolosical  exam- 
inations were  started  right  on  the  giaond  when  the  sample  for  analy- 
sis was  taken.  The  samples  taken  for  analysis  consisted  each  of  a 
gallon  of  water.  This  was  placed  in  a  clean  bottle  with  a  glam  stopper, 
thoroughly  sealed  and  shipped  by  express  to  the  chemist  at  the  Ohio 
State  UniTcrsity. 

Daring  the  past  summer  I  made  several  gangings  of  the  How  of  the 
river  below  the  water  works  and  sewage  outlet,  about  a  thousand  feet 
below  the  sewage  disposal  works.  I  had  to  wade  and  work  in  the 
water  and  so  had  a  good  opportunity  to  see  its  conditicm,  and  the  good 
condition  was  astonishing  as  far  as  looks  and  smell  was  concerned. 
I  went  to  Alliance  from  Marion,  Galicm  and  Kenton,  towns  on  the  Scioto 
and  Olentangy  riyers  and  somewhat  larger  than  Alliance,  and  the 
river  water  at  these  places  was  most  abominable— green,  stinking, 
dirty  water  of  the  worst  kind;  in  fact,  strong  sewage.  But  at  Al- 
liance the  water  was  clear,  no  growth  on  stones,  none  of  the  green 
fungus  which  Mr.  Gerrish  spoke  of  under  the  pebbles,  and  around 
the  edges  of  them  there  was  no  black  muck — no  odor  at  all:  and 
several  times  while  there  I  saw  boys  fishing  in  a  little  pool  about  a 
hundred  feet  above  where  we  were  working,  catching  fish  which  they 
pronounced  bass.  At  Marion,  Gallon,  Kenton,  Columbus  and  on  the 
lower  Mahoning,  the  fish  were  killed  by  the  thousands  by  sewage  pol- 
lution. So  this  chemical  precipitation  surely  does  help  the  condition 
of  the  stream.  That  result  of  finding  a  larger  number  of  bacteria 
in  the  effluent  than  in  the  raw  sewage  was  a  surprise  to  the  bacteri- 
ologist as  well  as  yourselves.  He  duplicated  his  work,  but  It  came  out 
the  same  several  times.  He  explained  it  by  saying  that  the  lime  did 
not  kill  the  bacteria,  and  the  sewage  being  disposed  in  tanks  and 
kept  warm,  there  were  favorable  conditions  for  rapid  growth,  and 
they  grow  with  exceeding  rapidity.  Consequently  it  was  simply  a  hot- 
bed for  the  propagation  of  bacteria.  Some  of  these  bacteria  may  be 
disease  germs,  but  a  great  many,  the  vast  majority,  fortunately,  are 
not  dangerous. 

Mr.  Oilpatrick:  I  would  like  to  ask  if  those  bacteria  were  ax- 
amined  from  the  standpoint  of  classification? 

Mr.  Brown:  No,  sir;  the  separation  or  classification  is  very  diffi- 
cult and  would  take  a  great  deal  of  time,  more  than  was  available  at 
this  time. 

Mr.  Gilpatrick:  I  hope  Mr.  Pfouts  this  year  will  make  an  exam- 
ination of  the  effluent  from  the  plant  and  not  after  it  has  been  diluted 
from  contact  with  the  stream. 

Mr.  Brown:  The  samples  for  these  figures  were  taken  where  the 
water  came  out  of  the  last  settling  basin,  down  the  steps.  Just  before 
it  entered  the  river,  and  so  was  not  diluted  by  the  river  water. 
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SEWER  CONSTRUCTION  AT  flARION.  O. 

BY  E.  S.  AULT,  C.  E. 

Marian,  Ohio,  has  a  papulation  of  12,000  people  and  every  one  of 
them  are  Justly  proud  of  all  of  our  public  ImprovementB,  especially 
our  sanitary  sewer  system,  which  we  who  take  any  interest  in  that 
line  of  work  consider  one  of  the  finest  separate  systems  of  sani- 
tary sewers  in  the  state  of  Ohio,  and  one  which  has  always  and  will 
always  give  the  people  a  good  service,  for  it  is  properly  constructed, 
with  the  exception  of  a  part  of  the  third  district,  which  was  very 
poorly  oonstructed  owing  to  poor  inspection  and  the  wrong  theory 
of  plans,  which  I  will  speak  of  later  on. 

Marion  is  divided  into  four  sanitary  sewer  districts  and  two  storm 
water  districts,  with  all  of  the  sanitary  districts  constructed  and  in 
running  order,  except  the  fourth  district,  which  is  under  my  charge  of 
construction  now. 

We  have  ten  miles  of  sanitary  sewer  constructed,  including  main 
and  lateral  sewers,  ranging  from  15-inch  to  8-inch  pipe,  with  an  out- 
let three  and  three-tenths  miles  long  of  18-lnch  pipe,  and  thirty-six 
flush  tanks  of  the  Rhoads- Williams  and  Miller  pattern  and  making  on 
the  average  of  about  three  flush  tan>ks  to  one  mile  of  sewer.  The  size 
of  the  siphons  used  are  6  and  8-inch;  the  6-inch  siphon  has  a  tank 
diameter  of  4  1-2  feet  with  a  discharging  depth  of  thirty-four  inches 
and  with  a  discharging  capacity  of  forty-two  cubic  feet  or  315  gallons 
per  dump,  equal  to  7 1-2  gallons  per  second,  while  the  8-inch  siphon 
has  a  tank  diameter  of  five  feet  with  a  discharging  depth  of  thirty-nine 
inches  and  a  discharging  capacity  of  sixty-flve  cubic  feet  or  487.5  gal- 
lons per  dump,  equal  to  16  1-2  gallons  per  second.  Of  the  two  siphon 
patterns  I  have  Just  named,  I  would  recommend  the  Miller  in  preference 
to  any  other  I  have  used  or  have  seen  used,  on  account  of  Its  simplicity 
of  construction.  The  flushi  tanks  are  equipped  with  the  Thompson  bee 
meter  and  the  city  is  allowed  2  1-2  million  gallons  of  water  per  year  free 
of  cost  from  the  water  works  company  for  flushing  purposes.  The  sewers 
are  thoroughly  cleaned  in  the  fall  of  every  year  by  good  flushing 
from  the  flush  tanks,  and  by  floating  balls  and  dragging  heavy  log 
chains  through  the  pipe,  removing  all  slime  and  fungus  growth  that 
may  have  accumulated  within  the  year. 

The  outfall  is  18  inches  in  diameter,  is  17,302  feet  long  and  has  a 
capacity  of  3,000.000  gallons  daily,  sufficient  to  serve  a  population  of 
37,500  people  on  a  basis  of  80  gallons  per  capita  per  day,  while  the  main 
line  of  the  First  district,  which  is  15  inches  in  diameter,  is  3710  feet  long 
and  has  a  capacity  of  2,100,000  gallons  daily  and  is  sufficient  for  26,19$ 
people.    The  second  district  empties  into  this  15-inch  pipe  and  the  Third 
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district  empties  into  the  second,  while  the  Fourth,  like  the  First,  empties 
directly  into  the  outfall  and  from  the  capacity  of  the  outfall  and  the 
main  line  of  the  First  district  you  see  that  our  system  is  amply  large 
enough,  as  we  have  only  12,000  inhabitants  and  the  outlet  is  equivalent 
to  37,500  or  with  a  capacity  of  a  little  over  three  times  our  present  popu- 
lation. 

In  the  construction  of  the  first  two  districts  and  a  part  of  the  Third 
district,  provisicMi  was  made  for  cellar  drainage  pipe  to  be  laid  in  the 
same  trench  with  the  sanitary  pipe.  The  cellar  drain  in  the  First  and 
Second  districts  was  laid  above  and  a  little  to  one  side  of  the  sanitary 
pipe  after  the  latter  had  been  held  in  place  by  rammed  earth  to  a  hei£^ 
of  three  inches  above  the  pipe  and  then  the  cellar  drain  i^pe  (all 
straight,  no  specials)  was  laid  a  little  to  one  side  and  was  covered  with 
one  cubic  foot  of  course  screened  stone  to  one  lineal  foot  of  pipe,  after 
the  placing  of  the  crushed  stone  a  foot  of  earth  was  then  rammed  above 
and  around  this  and  the  rest  of  the  trench  was  filled  in  with  slushes, 
it  was  then  flushed  with  water  until  the  loose  earth  in  the  trench  was 
completely  saturated,  the  water  disappearing  to  the  cellar  drain  pipe 
and  taking  with  it  all  fine  material  it  could  to  the  crushed  stone,  which 
made  it  practically  useless  for  what  it  was  intended.  The  object  in 
placing  the  crushed  stone  around  the  cellar  drain  pipe  was  according 
to  the  rules  regulating  the  use  of  the  same,  which  was  that  the  house 
cellar  drains  were  to  be  butted  up  against  the  crushed  stone,  which  was 
supposed  at  the  time  to  be  ample  to  drain  all  cellars  dry,  instead  of  be- 
ing connected  with  the  main  pipe  directly.  The  cellar  drain  experiment 
with  the  crushed  stone  proved  an  utter  failure  and  the  rules  were 
changred  so  as  to  make  direct  connections  with  the  main  pipe  after  about 
two-thirds  of  all  cellars  had  been  connected.  Although  this  cellar  drain 
experiment  proved  a  failure,  it  did  not  impair  the  sanitary  sewer  which 
had  been  laid  directly  under  it,  which  was  in  perfect  line  and  constnic- 
tioD  with  the  exception  of  now  and  then  a  comer  would  be  found  broken 
ofP  at  the  body  of  the  pipe  by  the  settling  of  the  cellar  drain  pipe. 

The  engineer  in  charge  of  the  Third  district  thought  he  could  over- 
come the  evil  by  placing  the  sanitary  pipe  above  the  cellar  drain  pipe, 
but  the  engineer's  wrong  theory,  together  with  an  inexperienced  in- 
spector, produced  a  most  disagreeable  failure  In  every  respect  The 
theory  was  wrong  and  is  considered  so  by  the  most  eminent  sanitary 
engineers  in  the  country,  owing  to  the  fact  that  it  is  almost  impossible  to 
lay  an  air-tight  sandtary  line  of  pipe  and  it  does  not  matter  how  partic- 
ular and  careful  the  pipes  are  laid,  there  will  be  some  seepage  from  them 
(25  per  cent,  as  a  rule  is  allowed  for  wild  water).  In  this  cajse,  as  in 
similar  ones,  the  sewage  matter  seeped  through  at  the  Joints  of  the 
sanitary  iripe  and  entered  the  cellar  drain  pipe  and  there  remained 
decomposed,  and  the  gas  went  with  a  rush  to  the  cellars  of  the  houses 
that  had  been  connected  up  and,  having  nothing  to  obstruct  its  pas- 
sage (tapes  being  considered  unnecessary,  as  the  engineer  thought  at  th« 
time  that  no  sewer  gas  would  ever  get  into  the  cellar  pipe  from  the  sani- 
tary sewer),  polluted  the  cellars  with  the  most  dreadful  gas  imaginable. 
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The  consequence  is,  technically  speaking,  the  sanitary  and  cellar  drain 
pipe  changed  places  as  far  as  sewer  gas  is  concerned,  while  the  pipe  that 
was  laid  for  sanitary  purposes  is  now  nothing  but  a  long  vent  pipe  (and 
a  poor  one  at  that).  The  cellar  drain  pipe  being  only  a  6-iDch  pipe,  has 
not  the  capacity  of  sanitary  purposes  and  not  being  connected  with  the 
flush  tanks,  is  also  worthless,  which  makes  a  complete  failure  of  the 
whole  system  in  that  district,  but  at  the  same  time  it  cost  the  property 
owners  along  the  line  of  construction  $7500  for  the  experiment  of  a 
wrong  theory.  On  complaint  of  residents  along  one  line  of  this  sewer  to 
the  City  Council  that  their  cellars  were  full*  of  sewer  gas  which  came 
from  the  main  cellar  pipe  in  the  street,  the  City  Council  directed  the 
City  Civil  Engineer  to  remedy  this  if  possible.  Both  lines  of  pipe  were 
taken  up  and  relaid  according  to  the  former  grade,  as  the  ipanholes  and 
flush  tanks  and  grades  could  not  be  changed  under  the  existing  circum- 
stances. Tliere  was  three  inches  of  concrete  of  the  usual  proportion 
placed  on  the  top  of  the  cellar  drain  pipe  and  being  thoroughly  drained, 
the  sanitary  pipe  was  laid  upon  this  and  has  proven  satisfactory  at  a 
cost  of  $600  to  the  taxpayers  in  general.  Other  lines  of  this  district  will 
have  to  be  taken  up  or  abandoned  in  the  spring  in  general,  as  it  is  liable 
to  be  declared  a  detriment  to  public  health  in  general,  which  will  mean 
an  outlay  of  $7000,  whicl£  the  people  in  general  will  have  to  pay. 

In  the  construction  of  sanitary  sewers  within  the  last  year  all 
lamp  holes  and  hand  hole  pipes  have  been  disregarded  and  manholes 
have  been  built  in  their-  places  and  at  a  distance  of  about  500  feet  apcurt. 
Hand  hole  pipes  become  useless  after  the  streets  have  been  paved  and 
the  expenditure  of  money  in  constructing  lamp  holes  is  greater  than*  the 
benefit  derived  from  their  use.  Lateral  curves  of  20  foot  radius  have 
been  abandoned  also  and  all  laterals  are  run  straight  into  the  trunk 
line  majiholee.  Although  an  increase  of  inclination  is  given  all  pipe 
around  the  curve  to  overcome  the  increased  friction  due  to  angular 
change  in  direction  and  also  for  the  reason  that  as  ordinarily  laid  there 
is  a  slight  opening  of  the  Joints  in  the  outward  drcomf  erence  and  great- 
er liability  to  stoppage  from  articles  lodging  cromwiae  and  not  being 
able  to  get  at  obstructions  readily  which  may  happen  to  get  lodged 
around  the  curve,  we  have  abandoned  them  entirely. 
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CITY  FRANCHISES  AND  CITY  STREETS— IN 

SHALL  CITIES. 

M.  A.  MUNN,  HANSFIEIJ). 

As  the  subject  of  the  paper  indicates,  city  franchises  will  be  treated 
in  their  relation  to  the  city's  streets  and  more  particularly  in  their  rela- 
tion to  paved  streets.  It  is  not  expected  that  anything  new  or  startling 
will  be  presented.  Rather  it  is  the  writer's  wish  to  compare  some  in* 
teresting  sections  in  several  street  railway  franchises  that  have  come 
into  his  possession;  and  perhaps  to  discuss  the  merits  and  demerits  ex- 
isting therein.  The  treatment  will  be  limited  to  the  conditions  as  found 
in  small  cities — cities  having  a  population  of  from  16,000  to  30,000  in- 
habitants—since it  is  believed  that  it  is  in  cities  of  this  grade  and  class 
that  the  subject  of  franchises  ought  to  be  more  thoroughly  understood. 
Certainly  it  has  been  our  experience  that  it  is  here  that  the  owner  of  a 
corporation  franchise  most  often  tears  up  a  well  paved  street,  puts  down 
an  illy-constructed  track  or  erects  an  unsightly  pole  in  the  unsightliest 
place  without  any  one  to  molest  or  make  aXrald.  For  the  purpose  of 
obtaining  exact  knowledge  of  the  extent  to  which  the  cities  of  this,  our 
iT'eat  commonwealth,  are  in  the  habit  of  protecting  their  streets  against 
harm  or  injury,  letters  were  addressed  to  the  proper  officials  of  thost 
cities  where  a  system  of  street  railroads  was  known  to  be  in  operation, 
asking  for  a  copy  of  the  company's  franchise.  For  the  sake  <^  compari- 
son and  illustration  four  franchises  have  been  used,  taken  from  the  re- 
plies that  have  thus  far  been  received.  The  first  is  from  a  city  whose 
population  in  1S90  was  about  30,000. 

On  Oct  14, 1889,  a  franchise  was  granted  f(Hr  a  term  of  25  years.  The 
following  sections  are  quoted  therefrom: 

1.  "The  said  company  shall  be  required  to  pay  the  city  of 

an  annual  license  of  ten  (10)  dollars  for  each  car  running  upon  said  rail- 
roada 

2.  The  said  street  railroad  company  shall  upon  the  paved  portion 
of street,  as  soon  as  its  tracks  are  laid,  pave  the  space  be- 
tween the  rails  and  a  strip  one  foot  wide  along  the  outer  side  thereof, 
and  the  space  between  its  tracks  known  as  the  "Devil  Strip,"  with  the 
same  kind  and  quality  of  pavement  as  is  used  upon  the  balance  of  said 
istreet.  except  that  where  the  same  is  now  paved  with  asphalt  the  npact 
hereinbefore  specified  shall  be  paved  as  aforesaid  with  suitable  paving 
blocks,  stones  or  other  material,  and  shall  upon  the  other  Improved 

streets  specified  herein,  and  the  improved  portion  of street. 

as  soon  as  its  tracks  are  laid  therein,  pave  the  space  between  the  rails 
and  also  the  "Devil  Strip*'  with  suitable  paving  stcme  or  brick.  AH  of 
the  work  and  material  mentioned  in  this  section  to  be  approved  by  a 
committee  of  council  and  City  Civil  Engineer." 
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The  second  franchise  comes  from  a  city  whose  population  in  1890 
was  25,000.  The  franchise  is  for  25  years  and  was  granted  on  March 
31,  1884.  The  following  section,  while  not  bearing  directly  upon  the 
subject,  is  nevertheless  interesting.  "Said  company  shall  place  upon 
the  road,  cars  of  good  construction,  with  the  latest  improvements  for 
the  convenience  and  comfort  of  passengers.  The  cars  thereon  to  be 
drawn  by  horses  or  mules."  It  is  safe  to  say  that  in  this  city  the  mules 
have  been  relegated  to  the  pasture  field;  but  on  the  other  hand  the 
question  lodges  in  one's  mind  for  an  instant  whether  the  mules'  hoofs 
or  the  thum<p  of  the  motor  car  is  more  destructive  to  a  paved  street. 
The  following  section  of  this  franchise  relates  to  the  company's  care  of 
the  streets: 

"That  all  tracks  laid  and  constructed  by Street  Railway 

Company  •  •  •  •  in  any  or  all  of  said  streets.  •  •  •  •  shall 
be  laid  as  near  the  center  of  the  street  as  practicable.  •  *  *  •  fhe 
top  surface  of  the  rails  to  be  so  laid,  and  such  rail  used,  *  *  as  to  be 
no  impediment  to  the  ordinary  use  of  such  street  or  streets  or  part  of 
streets,  by  wagons  and  carriages.  The  space  between  such  rails  and  for 
a  distance  of  eighteen  inches  outside  shall  be  filled  with  a  bed  of 
pounded  stone  or  other  good  and  suitable  materials  to  the  depth  of  at 
least  six  inches  ini  thickness;  and  the  top  surface  thereof  to  be  covered 
over  with  a  coat  of  clean  gravel;  *  •  •  *  that  upon  any  or  all 
paved  or  macadamized  streets  used,  the  paving  or  other  material  dis- 
placed in  constructing  such  road  shall  again  be  properly  replaced  by 
such  grantees  to  such  grade,  style  and  manner  as  it  previously  existed, 
or  as  council  may  then  or  thereafter  provide  for  by  ordinance.  And  such 
filling,  paving  or  macadamizing  between  the  rail  and  eighteen  inches 
beyond  on  either  side  of  track  shall  be  maintained  by  said  company  and 
kept  in  good  repair  during  such  term  hereby  granted  by  said  grantees." 
The  letter  accompanying  this  franchise  states  that  "In  the  later  ordi- 
nances the  railway  company  has  to  pay  for  the  paving  between  the  rails 
and  for  a  distance  of  eighteen  inches  on  either  side  thereof." 

The  third  franchise  is  from  a  city  whose  population,  according  to 
the  census  of  1890,  was  27,000.  The  franchise  is  for  a  term  of  25  years. 
On  May  28,  1888,  a  section  amendatoi^  to  the  original  franchise  was 
passed  by  the  City  Council  which  contains  the  requirements  that  any 
company  granted  a  similar  franchise  upon  any  street  or  highway  shall 
pave  or  repair,  macadamize  or  remacadamize  such  street  or  highway  be- 
tween the  rails  of  the  tracks  and  one  foot  on  the  outside  thereof;  and 
that  such  paving  or  macadamizing  shall  be  with  the  same  kind  and 
quality  of  material  as  is  used  for  the  adjoining  portion  of  the  street 

The  fourth  franchise  received  was  of  particular  interest  because  it 
came  from  a  smaller  city,  one  whose  population  in  1890  was  about  16,- 
000.  The  term  of  years  of  the  grant  is  not  stated.  There  are  several 
items  of  interest  contained  therein  as  follows: 

1.  "The  rails  to  be  used  on  said  extension  (the  franchise  is  an  ex- 
tension of  the  original)  shall  weigh  not  less  than  fifty-six  (56)  pounds 
per  lineal  yard. 


—  104  — 

2.  Whenever  the  city  of may  declare  it  necessary  by  an 

"im  pro  Yemeni  resolution"  to  pave  or  macadamize  any  or  all  of  the 
streets  over  which  the  franchise  Is  crranted,  the  company  shall  pay  the 
cost  of  said  improvement  between  the  rails  of  its  tracks  and  for  eishteen 
inches  outside. 

3.  That  said  company  shall  secure  a  permit  before  tearing  up  any 
portion  of  any  street 

4.  That  Id  case  of  a  change  of  grade,  said  company  shall  pay  the 
cost  of  changing  grade  of  track. 

On  Feb.  10,  1887,  a  25-year  franchise  was  granted  to  S.  T.  Dunham 
or  assigns  for  the  purpose  of  operating  a  street  railroad  in  Mansfield, 
O.  The  requirements  for  the  repair  of  streets  occupied  by  the  tracks  of 
this  company  are  as  follows:  That  the  tracka  shall  not  be  laid  above  the 
surface  of  the  street  and  must  be  laid  in  such  manner  that  carriages 
can  easily  cross  at  all  pcrints  in*  all  directions  without  obstruction.  That 
the  company  shall  keep  the  space  between  the  rails  or  their  track  in 
good  repair  satisfactory  to  City  Council,  but  no  provision  is  made  for 
paving  of  said  track. 

Reviewing  the  text  of  the  sections  quoted  from  the  several  fran- 
chises referred  to  herein,  we  find: 

That  all  are  for  terms  of  twenty-five  years. 

That  all  require  the  track  to  be  kept  in  repair  and  that  these  repairs 
shall  be  acceptable  to  either  council  or  city  engineer. 

That  one  demands  a  license  for  the  <^)eration  of  cars. 

That  one  specifies  the  weight  of  rail  to  be  used. 

That  four,  or  all  but  Mansfield,  require  the  cost  of  paving  between 
rails  and  tracks  to  be  paid  by  the  company. 

That  one  specifies  the  kind  of  material  to  be  used  for  paving  upon 
asphalt  streets. 

That  one  requires  a  permit  before  the  street  may  be  opened  for  re- 
pairs, and 

That  one  makes  particular  reference  to  change  of  grade.  Notwith- 
standing these  precautions,  the  writer  believes  that  it  is  universally 
true,  even  in  more  pretentious  cities  than  these  referred  to,  that  when 
a  street  pavement  falls,  it  fails  first  of  all  adjacent  to  the  street  railway 
tracks;  and  taat  in  the  large  majority  of  cases  it  is  sure  to  fall  with 
such  track  construction  as  may  be  allowed  by  the  above  requirements. 
As  an  illustration,  on  March  17,  1896,  the  Barber  Asphalt  Paving  Co. 
entered  into  a  contract  with  our  City  Council  to  lay  sheet  asphalt  upon 
a  thoroughfare  occupied  by  a  street  railway  track.  The  work  was  done 
upon  a  broken  stone  foundation,  as  also  was  laid  the  track  of  the  streel 
railway  company.  (Here  allow  me  to  say,  in  parenthesis,  that  the  ques- 
tion as  to  who  mxist  pay  the  cost  of  paving  the  street  car  track  was  ar- 
gued by  the  city  and  the  company  from  the  Common  Pleas  Court  of  th^ 
County  to  the  Supreme  Court  of  the  State.  The  city  finally  fboted  the 
bill,  for  the  court  held  that  "repair"  did  not  mean  "to  pave,"  and  the 
franchise  read  "repair.")  The  asphalt  pavement  has  thus  far  stood 
without  a  break,  except  for  a  space  varying  from  a  few  inches  to  a  foot 
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in  width  along  the  rails  of  the  track.  The  first  signs  of  failure  began 
to  appear  soon  after  the  pavement  was  completed  and  was  undoubtedly 
due  to  insufficient  weight  and  depth  of  rail  and  a  poor  foundation.  For- 
tunately for  the  city  the  asphalt  company  was  required  to  keep  the 
street  in-  repair  for  a  period  of  five  years  from  date  of  completion.  They 
have  just  completed  their  flr^t  Job  of  repair,  having  spent  their  holiday 
vacation  upon  this  street  Again:  Our  main  street  was  torn  up  about 
two  years  since  for  the  purpose  of  replacing  a  side-bearing  for  a  60- 
pound,  5-inch  girder  rail.  The  new  rail  was  set  directly  upon  the  croea- 
ties  and  the  ties  were  imbedded  in  a  foundation  of  broken  stone.  The 
pavers  when  relaid  took  up  four  of  the  five  inches  between  the  surface 
of  the  street  and  the  top  of  ties,  leaving  one  inch  of  sand  for  the  pavers 
to  rest  upon.  It  is  needless  to  say  that  this  part  of  the  street  soon  had 
more  the  appearance  of  a  corduroy  road  than)  a  paved  thoroughfare. 
However,  the  "repair"  clause  of  the  franchise  was  this  time  effective 
and  the  company  was  finally  prevailed  upon  to  remedy  this  defect,  so 
that  as  far  as  the  street  railway  track  is  concerned  Main  street  can 
once  more  lift  up  her  head.  We  have,  however,  taken  one  step  in  the 
right  direction.  On  Dec.  21,  1897,  a  franchise  supplemental  to  the  orig- 
inal was  granted  for  a  term  of  26  years  in  consideration  of  a  road  being 
built  to  Shelby,  O.  The  section  referring  to  the  repair  of  streets  was 
amended  to  include  the  space  between  the  rails  and  eighteen  inches 
outside  on  both  sides,  the  work  to  be  done  under  the  supervision  of  the 
City  Civil  Engineer.  "And  whenever  said  company  shall  remove  any 
part  of  its  roadbed,  ties  or  rails  for  improvement  or  replacement,  the 
said  ties  shall  be  replaced  upon  a  bed  of  concrete,  or  such  foundation  as 
shall  keep  said  ties  from  loosening  or  displacing  any  brick  or  asphalt 
improvement  laid  by  said  city  within  or  about  said  tracks,  the  same  to 
be  conducted  under  the  supervision  of  the  City  Civil  Engineer."  This 
in  some  respects  was  a  feeble  step.  In  the  light  of  the  experience  gained 
on  the  asphalt  street  above  mentioned,  it  would  naturally  be  supposed 
that  a  clause  would  have  been  inserted  relative  to  paving  the  company's 
tracks. 

Finally,  gentlemen^  allow  a  young  man  to  make  a  few  suggeBtions: 

1.  That  the  26-year  franchise  and  the  "good  thing"  franchise  have 
OT  ought  to  have  seen  their  day.  A  maximum  term  of  ten  years  is,  we 
think,  a  sufficient  period  of  time  to  grant  a  company  exclusive  use  to  a 
portion  of  a  city's  thoroughfare.  And  if  anything  is  a  "good  thing"  it 
ought  to  be  good  enough  to  pay  for  the  privileges  granted,  even  in  cities 
of  the  size  referred  to  in  this  paper.  Charge  the  company  a  fixed  sum 
per  annum  for  every  car  operated  over  its  lines  and  make  this  license 
a  street  repair  fund. 

2.  Avoid  generalities  and  stick  closely  to  specific  statements  as 
regards  kind  of  work  to  be  done  and  material  to  be  used  in  making 
repairs  and  in  laying  new  pavement  Write  in  large  letters,  that  the 
company  shall  pave  its  tracks  at  its  own  expense;  that  upon  streets 
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paved  with  brick  or  asphalt  the  track  shall  be  laid  upon  a  bed  of  con- 
crete; that  a  rail  of  speclfled  weight  and  depth  shall  be  used. 

3.  Make  all  work  be  to  the  acceptance  of  the  City  Clyll  Engineer 
and  require  that  a  permit  shall  be  obtained  from  his  office  before  any 
work  shall  be  undertaken. 


REPORT  OF  COMMITrEE  ON  RAILWAY 

ENGINEERING. 

W.  B.  HANLON,  CHAIRMAN,  CLEVBUAND. 

Tour  Committee  on  Railway  Engineering,  upcm  glancing  over 
the  field,  are  impressed  with  the  fact  bearing  upon  this  branch  of 
engineering,  that  during  the  year  Just  closed  a  large  expenditure  of 
capital  has  been  made  by  owners  of  railway  property  and  franchises, 
and  next  to  the  least  number  of  miles  of  new  line  built  in  any  one  year 
since  1S89.  Reliable  reports  published  for  the  year  give  the  mileage 
as  1938  miles,  with  California  credited  with  the  largest,  169  miles, 
Pennsylvania  140,  Louisiana  130,  Illinois  106  and  with  remainder  dis- 
tributed over  thirty-three  states  and  territories,  Ohio  having  the  es- 
timated mileage  of  five  miles. 

Following  up  the  main  branches  of  work  upon  ¥^ch  capital  has 
been  expended,  we  find  as  follows:  Track  elevation,  change  of  align- 
ment and  reduction  of  grades,  improvements  of  terminals  and  signaling, 

The  very  extensive  plan  for  elevation  ol  tracks  in  Chicago  has 
been  brought  about  by  the  railway  companies  and  Is  being  done  under 
special  ordinances  prepared  by  the  railway  company  engineers,  and 
acting  in  conjunction  with  engineers  of  the  city. 

The  ordinances  passed,  from  the  first  one  in  1892  to  date,  pro- 
vide for  the  elevation  of  forty-two  miles  of  main  track,  eliminat- 
ing 229  grade  crossings  at  an  estimated  cost  of  $16,400,000.  Ordinances 
f6r  seventeen  miles  of  this  work,  eliminating  eighty-eight  crossing  at 
an  estimated  cost  of  $8,350,000,  having  been  passed  during  1897. 

The  Erie  Railway  has  provided  plans  and  specifications  for  such 
work  as  provided  for  in  ordinances  passed  at  Jersey  City,  the  same 
estimated  to  cost  $1,200,000.  Very  extensive  work  has  also  been  in 
progress  on  the  N.  Y.  C.  &  H.  R. 

In  the  work  of  changing  allgnmexkt  and  reduction  of  grades,  the 
B.  &  O.  have  spent  $100,000  on  one  mile  of  line  in  the  Allegheny  moun- 
tains. Extensive  work  has  also  been  completed  on  the  Pittsburg,  Bes- 
semer ic  Lake  Erie  R.  R.,  between  Butler,  Pa.,  and  Oonneaut,  Ohia 

In  the  work  of  union  stations  and  terminals,  this  city  is  now 
credited  with  having  one  of  the  most  beautiful  and  well  arranged 
stations  in  the  country,  the  estimated  cost  of  which  is  given  at  $600,000. 
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For  the  city  of  Boston  plans  have  been  prepared  for  terminals  es- 
timated to  cost  110.000,000,  $7,000,000  of  which  is  for  real  estate  alone 
and  an  additional  million  to  be  expended  by  the  city  for  streets  and 
docks  to  accommodate  the  proposed  improvement. 

The  B.  &  O.  have  recently  completed  freight  terminals  at  Pitts- 
burg costing  $490,000. 

During  the  year  two  of  the  largest  interlocking  plants  in  the  United 
States  have  been  put  into  use  near  Chicago:  At  Hammond,  Ind.,  built 
by  the  Union  Switch  Signal  Co.,  having  space  for  224  levers,  with 
136  now  in  operation.  At  Dalton,  111.,  built  by  the  National  Switch 
and  Signal  Co.,  with  172  levers. 

This  brief  glance  over  the  year's  work  indicates  that  the  work 
of  the  railway  engineer  is  tending  more  toward  the  betterment  of 
existing  properties  than  to  building  new  lines,  and  that  there  is  a  vast 
field  in  that  direction  to  be  further  developed  by  the  profession,  we 
all  will  agree. 


MAINTENANCE  OF  WAY  ON  RAILWAYS. 

JOHN  W.  ATKINSON,  GALION. 

Mr.  Chairman  and  Oentlemen  of  the  Convention: 

As  Pennington  has  failed  thus  far  to  perfect  his  "aerial  ship"  as  a 
safe  means  of  transportation,  we  will  still  continue  to  carry  on  all 
commercial  intercourse  in  our  inland  portions  by  rail,  on  this  terres- 
trial ball. 

Many  roads  that  run  the  finest  palace  cars  and  circulate  flaming 
advertisements  throughout  our  country,  oftentimes  run  over  a  very 
poor  track  at  a  rate  of  speed  from  fifty  to  sixty  miles  per  hour,  and 
the  press  is  oftentimes  right,  after  an  accident,  in  proclaiming  such 
roads  traps,  licensed  to  slaughter  in  a  wholesale  manner.  Others 
keep  up  a  fairly  good  track  at  an  expense  twenty-five  per  cent,  too 
great  for  the  best.  Where  the  Maintenance  of  Way  Department  is  well 
operated  throughout  with  some  system  and  economy,  the  general  man- 
ager has  performed  the  greater  part  of  his  duty  to  his  employers  and 
the  public  in  general.  If  this  department  is  good  all  others  are  sure 
to  be,  but  do  we  really  find  it  the  case?  The  answer  is:  "Very  rarely." 
The  expense  of  operating  our  American  railroads  is  from  twenty  to 
twenty-five  per  cent  of  total  expenses.  There  are  no  easier  ways  of 
wasting  money  than  in  this  department 

Have  the  different  departments  been  developed  uniformly?  The 
answer  is:  They  have  not.  This  department  on  many  roads  is  most 
noticeably  behind,  which  can  be  conducted  at  least  expense  when  the 
track  is  in  good  repair,  but  on  the  contrary,  as  little  money  as  poe- 
sible  is  expended  in  keeping  the  track  in  good  repair,  while  other  de- 
partments are  brought  to  a  high  degree  of  perfection.    It  is  possi- 
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ble  to  reduce  the  list  of  railroad  accidenta  caused  by  defective  rail- 
road tracks  to  a  minimum »  and  at  a  very  slight  extra  cost.  The  mar 
jority  of  accidents  caused  by  defective  track  is  small  in  comparlsaiL 
with  those  caused  by  faults  of  the  telegraph  and  transportation:  de- 
partments, which  will  always  be  large  on  account  of  the  large  num- 
ber of  cheap  and  incompetent  laborers  they  too  frequently  place  in 
responsible  positions. 

The  question  is  asked:  Who  is  the  proper  party  to  have  charge 
of  the  Maintenance  of  Way  Department?  The  general  superinten- 
dent or  general  manager,  under  him  there  are  various  methods.  The 
roadmaster  is  usually  next  in  rank,  and  on  most  all  roads  the  road- 
master  and  engineer  of  maintenance  of  way  are  of  equal  rank  and  are 
one  and  the  same  ofiBce.  All  things  being  equal,  it  Is  best  to  conduct 
a  business  under  one  competent  and  responsible  head  Instead  of  hav- 
ing the  responsibility  so  placed  that  it  can  be  shifted  on  others.  There 
should  be  no  exceptions  to  this  department,  and  the  engineer  should 
have  full  authority  upon  questions  pertaining  to  the  Maintenance  of 
\*ay  Department,  Including  tracks,  masonry  work,  bridges,  structures, 
surveys,  new  work  and  right  of  way.  This  requires  the  immediate 
supervision  of  an  engineer  capable  of  noticing  the  most  minute  de- 
tails as  well  as  the  ability  and  experience  to  make  plans  for  the  im- 
provements so  complete  that  a  little  work  done  here  in  one  place  and  a 
little  somewhere  else  will  in  the  future,  after  many  years  of  toil  and 
perseverance,  form  one  complete  whole.  In  this  case,  it  is  usually 
hard  to  carry  out  a  plan  of  this  kind,  for  those  in  authority  cannot 
see  the  advantage  of  a  little  extra  expenditure. 

In  reality,  the  first  work  toward  making  maintenance  of  way  cost 
less  should  be  done  when  the  road  is  located  and  built  It  should  be 
done  so  well  at  first  that  there  would  be  no  faults  of  original  coik- 
struction  to  remedy  and  the  coat  of  maintenance  would  be  greatly 
reduced. 

To  do  this,  the  company  should  have  money  enough  to  lay  aside 
all  minor  considerations  and  construct  in  such  a  manner  that  it  may 
prove  economical  for  years  to  come  instead  of  for  the  first  few  years. 

It  is  not  possible  in  the  space  of  this  short  paper  to  speak  sepa- 
rately of  the  many  things  pertaining  to  the  maintenance  of  way  of 
track,  but  a  few  points  of  Interest  to  engineers  will  be  noticed. 

As  we  now  operate  railroculs,  we  must  prepare  for  great  speedy 
from  fifty  to  sixty  miles  per  hour  in  passenger  service,  conaiatliig  of 
heavy  trains  made  up  of  heavy  engines  and  cars,  and  in  freight  servloe 
for  trains  of  from  forty  to  fifty  loaded  cars.  To  make  track  safe  tc^ 
operate  under  these  conditions,  we  should  have  transition  or  spiral 
curves  to  curve  and  tangent,  and  vertical  curves  to  connect  different 
grades.  There  are  various  methods  for  the  use  of  these  easement 
curves,  a  few  of  the  most  noted  for  practical  use  being  A.  M.  Wel- 
lington, s.  W.  Robineon,  William  H.  Searles  and  others.  From  the 
above  authors  we  may  have  an  occasion  to  quote. 
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The  spiral  curve  is  regarded  by  some  as  difficult,  theoretical  and 
hard  to  reduce  to  practical  work  in  the  field,  but  Buch  is  not  the  caae. 
It  is  highly  practicable  and  can  be  laid  out  on  the  ground  almost  as 
easily  as  a  circular  curve  without  disturbing  the  lateral  equilibrium, 
<»iusing  the  disagreeable  shock  to  the  car  so  frequently  felt.  Tou  will 
find  these  easement  curves  in  flrst-claas  track,  whether  laid  out  by 
the  engineer  or  not.  The  circular  curve  may  be  properly  staked  out, 
but  to  the  practical  eye  it  doee  not  look  right.  The  section  man  will 
not  follow  the  stakes  at  the  tangent  points,  but  will  go  back  on  the 
tangent  and  b^n  his  curve,  throwing  the  track  until  it  suits  his 
«ye.  This  may  produce  an  easy  riding  curve,  but  at  beet  it  is  only 
a  bungling  way  of  adjusting  a  fault 

In  retracing  an  old  curve  you  will  usually  find  it  thrown  in  at 
the  tangent  points,  or  the  tangent  thrown  out  a  little.  On  a  curve  in 
this  condition  you  may  introduce  a  circular  curve  of  a  larger  radius 
than  that  of  the  main  curve.  This  form  is  advocated  by  so  high  an 
authority  as  the  Pennsylvania  railroad,  but  does  not  appear  to  be  very 
extensively  used.  It  is  certainl  better  than  nothing,  and  may  in  many 
cases  be  sufficient.  In  using  this  form,  we  may  either  leave  the  orig- 
inal P.  C.  unchanged  and  shorten  the  radius  of  the  central  curve,  or 
the  starting  point  of  the  easement  curve  (which  we  will  call  the  P.  T. 
€.)  may  be  moved  back  along  the  tangent  to  some  point.  A,  and  the 
radius  of  the  central  curve  remain  unchanged. 

See  formulas  given  by  Henck,  Sec.  81. 

A  compound  curve  made  up  of  several  arcs,  having  chords  of 
equal  lengths  and  of  regularly  increasing  degrees  of  curvature — ease- 
ment curves  of  this  form  are  usually  called  "taper  curves"  and  are 
in  much  more  general  use  than  In  the  preceding  form.  Engineers 
who  have  used  them  differ  greatly  in  the  methods  which  they  empldy 
in  setting  them  out,  and  In  the  values  which  they  grlve  to  the  length 
and  deflection  of  angles  of  the  equal  chords. 

William  Hood,  C.  E.,  uses  chords  thirty  feet  long  (or  one  rail 
lengrth)  and  employs  three  different  tapeirs,  according  to  the  degree 
of  curvature  of  the  central  curve.  The  first  changes  no  degrees  and 
thirty  minutes  to  each  thirty  feet,  the  second  one  degree  to  each  thirty 
feet  and  the  third  two  degrees,  thirty  minutes  to  each  thirty  feet. 

The  curve  is  laid  out  by  deflection  angles,  with  a  transit.  Formulas 
and  tables  may  be  found  for  this  method  in  Engineering  News,  Vol. 
20,  pages  42  and  60. 

A.  L.  Mills,  C.  E.,  uses  successive  arcs  of  one  degree,  two  degrees 
and  three  degrees,  etc.,  curves,  but  varies  the  length  of  the  equal 
chords,  according  to  the  degree  of  curvature  of  the  central  curve,  from 
100  feet  for  a  three  degree,  30  minute  curve,  or  less,  to  thirty  feet  for  a 
six  degree,  thirty-one  minute  curve,  or  more.  The  curve  is  set  out  by 
offsets  from  tangent.  His  formulas  and  tables  may  be  found  in  En- 
gineering News,  Vol.  20,  page  133. 

Curves  of  this  form  do  not  seem  to  meet  precisely  the  theoretical 
requirements  of  the  case,  but  when  the  chords  used  are  not  too  1'* 
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and  the  chanffee  of  curyature  not  too  abrupt,  the  approximation  is 
sufficiently  close  for  all  practical  purposes. 

They  are  all  subject  to  serious  objection  in  that  they  require  the 
use  of  somewhat  complicated  formulas  and  either  elaborate  tables  of 
offsets  or  deflections  or  frequent  morement  of  the  transit,  at  consid- 
erable loss  of  time. 

The  ideal  form  of  easement  curve  is  what  is  commonly  called  a 
"spiral,"  and  is  a  curve  whose  radius,  commencing  with  infinity  at 
the  junction  of  the  curve  with  the  tangent  (P.  T.  C.)  gradually  dimin- 
ishing, until  at  the  Junction  with  the  central  curve  (P.  C.  C.)  it  is 
equal  to  the  radius  of  that  curve.  A  curve  of  this  form  meets  ex- 
actly the  theoretical  requirements  of  a  transition  curve. 

When  a  train  is  passing  around  a  curve,  the  centrifugal  force  causes 
a  constant  tendency  to  mount  the  rail  and  leave  the  track  cm  the  out- 
side. This  tendency  is  overcome  in  practice  by  elevating  the  outer 
rail  sufficiently  to  cunteract  the  centrifugal  force  by  creating  an  equal 
tendency  to  slide  inward  under  the  acticm  of  gravity.  The  centrifugal 
force,  and  consequently  the  elevation  of  the  rail,  is  proportionate  to 
the  degree  of  curvature,  and  where  a  track  is  formed  as  usual,  of  a 
tangent  and  single  circular  curve,  theory  requires  that  at  the  Joint  of 
curvature  the  outer  rail  should  have  the  full  elevation  due  to  the 
curve,  and  at  the  same  time  no  elevation  at  all  for  the  tangent.  This, 
of  course,  is  impossible,  and  in  practice  the  elevation  is  run  out  along 
the  tangent  at  a  rate  from  fifty  to  sixty  feet  for  each  inch  of  eleva- 
tion. 

This  practice  introduces  elevation  where  it  is  not  needed,  and  is  an 

evil  only  less  than  the  one  it  is  intended  to  remedy,  and  therefore  ought, 
if  possible,  be  avoided.  This  is  done  in  the  most  perfect  manner  by 
introducing  a  transition  curve  in  which  the  elevation,  beginning  at 
"0"  at  one  end  of  the  curve,  increases  uniformly  until  at  the  other 
end  it  is  equal  to  the  full  amount  due  to  the  central  curve.  The  max- 
imum elevation  should  not  be  greater  than  six  inches,  except  in  special 
cases.  And  the  theory  given  by  formula,  it  is  believed  so  to  be,  when 
the  radius  of  curvature  varies  inversely,  as  the  square  of  the  distance 
from  the  point  of  tangency.  The  object  in  using  the  square  is  to  reduce 
any  difficulty  due  to  entering  upon  the  curve  to  the  least  possible 
value.  By  choosing  the  law  of  the  square,  the  increased  motion  of 
the  car  in  its  rotation  upon  its  longitudinal  axis  is  made  constant. 

In  using  this  form  of  curve  in  locating  a  new  road,  Wellington's 
or  Robinson's  tables  are  perhaps  the  best,  for  the  reason  that  there  is 
liable  to  be  too  much  change  on  old  roadbed.  Searle's  tables  are  per- 
haps the  best  to  use  on  old  track.  There  is  less  liability  to  change 
in  an  old  roadbed,  and  therefore  less  expense  In  changing  curve.  In 
fitting  spiral  curves  to  old  track  it  is  well  to  first  notice  the  rail  Joints 
and  see  if  they  are  not  too  tight,  too  loose  or  Just  right,  and  the 
selection  of  the  spiral  curve  will  be  governed  accordingly. 

If  the  degree  of  curvature  of  the  circular  center  curve  is  left  the 
same  or  only  slightly  increased,  the  curve  will  be  thrown  in  and  short- 
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ened,  and  consequently  the  joints  tightened.  If  the  central  cnrvature 
is  Increased  the  curve  will  be  lengthened  by  being  thrown  out  mora, 
and  the  joints  loosened. 

In  the  operation  of  a  railroad  it  Is  the  grades,  not  the  curves,  that 
occupy  the  most  Important  place.  It  is  impossible,  or  we  might  say,  not 
desirable,  to  have  a  perfectly  uniform  grade  from  one  end  of  the  road 
to  the  other. 

The  profit  of  a  road  usually  depends  on  its  ability  to  haul  freight 
cheaply,  and  its  freedom  from  accidents.  For  example,  we  propose  to 
build  a  road  200  miles  long.  The  preliminary  work  done,  and  we  have 
determined  on  a  maximumi  grade,  which  for  convenience  we  will  say  is 
a  one  per  cent,  grade,  and  whenever  and  wherever,  it  can  be  used  to  ad- 
vantage, in  construction,  it  is  used. 

All  grades  should  be  connected  by  good,  vertical  curves;  the  ex- 
pense of  construction-  will  be  but  little  more,  while  the  economy  and 
safety  of  operation  will  be  greatly  increased.  The  trouble,  danger  and 
expense  of  operation  is  increased  by  sags  in  the  grade  line,  that  are  so 
frequently  difficult  and  expensive  to  take  out.  Unless  the  sags  In  grade 
line  are  deep  enough  to  affect  the  ruling  grade,  its  disadvantage  is  in 
the  extra  wear  and  tear  of  rolling  stock,  and  danger  of  breaking  trains. 

Wellington  shows  in  his  table  that  curves  should  be  400  feet  long, 
or  200  feet  on  each  side  of  vertex,  for  each  tenth  in  change  of  rate  of 
grade,  per  station.  Not  over  0.025  per  station,  if  all  possibility  of 
bringing  the  drawbars  of  any  part  of  the  train  into  compression,  while 
passing  over  it,  is  to  be  avoided.  With  half  this  length  of  curve,  all 
danger  of  taking  out  the  slack  in  the  front  half  of  the  train,  where  there 
Is  the  most  danger  of  breaking  the  train,  will  be  avoided 

In  the  operation  of  railroads,  special  attention  should  be  given  to 
"expansion  joints."  "Iron  shims,"  to  separate  the  rails  at  the  joints, 
must  always  be  used  in  laying  track.  The  proper  thickness  for  coldest 
weather  is  five-sixteenths  of  an  Inch;  during  spring  and  fall,  use  one- 
eighth  of  an  inch,  and  in  the  very  hottest  weather,  one-sixteenth  of  an 
inch  shouold  be  allowed;  the  rails  supposed  to  be  of  a  uniform  length. 
This  rule  must  be  carefully  observed,  as  many  serious  accidents  have 
occurred  by  neglecting  this  simple  method  of  making  proper  allowance 
for  expansion.  Any  rail  or  fastening  is  weak  compared  with  the  power- 
ful expansive  forces  of  the  sun's  rays. 

In  operating  a  railroad  it  is  of  great  importance  to  pay  particular 
notice  to  the  gauge  of  track.  We  will  speak  of  the  standard  form— four 
feet,  eight  and  one-half  inches. 

There  must  be  four  feet,  eight  and  one-half  inches  on  straight  track 
and  on  curves  less  than-  two  degrees.  On  curves  of  two  degrees  and  over, 
it  must  be  widened  as  follows: 

For  two  degrees  It  must  be  increased  one-eighth  of  an  Inch. 

For  four  degrees  it  must  be  increased  one-fourth  of  an  inch. 

For  six  degrees  it  must  be  Increased  three-eighths  of  an  inch. 

For  eight  degrees  it  must  be  increased  one-half  of  an  inch. 
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One  very  important  point  to  notice  in  the  operation  of  a  railroad 
is  the  location  and  size  of  frogs.  A  number  ten  frog,  with  an  ^hty- 
two  and  one-half  feet  lead  for  main  track,  is  perhaps  the  best  to  use, 
and  frogs  of  less  number  and  shorter  leads  are  used  on  sidings, 
spurs,  etc. 

In  speaking  of  a  few  items  on  maintenance  of  way  on  railways,  we 
think  it  proper  to  notice  tie  plates.  On  many  roads  they  are  used,  while 
on  others  they  are  discarded,  but  we  think  that  they  can  be  used  to  an 
advantage  on  curves  and  switches.  The  ribbed  plate  is  a  good  form  and 
largely  takes  the  place  of  rail  braces.  What  is  most  noticeable  in  main- 
taining  good  track  is  the  quality  and  quantity  of  ballast  that  is  used  to 
give  perfect  drainage,  to  prevent  upheaval  by  frost,  to  distribute  the 
bearing  of  the  ties  and  to  secure  as  uniform  support  for  the  track  as 
possible. 

Foremen,  when  preparing  the  subgrade  for  ballasting  track,  must 
be  guided  by  the  standard  diagrams  and  stakes  for  line  and  surface,  set 
by  an  engineer,  when  practicable. 

In  connection  with  ballast,  we  will  notice  cattle  guards  and  road 
crossings,  which  are,  as  a  usual  thing,  a  source  of  great  nuisance  to  the 
traveling  public,  and  oftimes  really  neglected,  and  more  especially  so, 
the  latter,  in  our  cities  and  towns.  It  is  therefore,  necessary,  that  we 
take  more  pride  and  be  more  particular  in  all  small  details  of  every-day 
work,  and  in  the  end  a  railroad  will  be  better  equipped  in  every  detail 
by  having  the  engineering  work  done  well  and  competent  engineers  to 
have  charge  of  maintenance  of  way. 


—  113  - 


SOME  ACTUAL  BRIDGES— PAST 

AND  PRESENT. 

BY  H.  L.  WEBER  AND  FRED  R.  CHARLES. 

Looking  backward  along  the  vista  of  years,  stretching  far  past  the 
middle  of  the  century  toward  its  flnst  quarter,  a  vision  meets  our  eyes, 
strange  and  motley,  yet  full  of  life  and  interest. 

Beginning  in  Maryland  and  winding  its  sinuous  course  over  the 
mountains  of  Pennsylvania,  the  hills  and  valleys  of  Ohio,  through  the 
forest  and  farm  lands  of  Indiana  until  lost  amid  the  prairies  of  Il- 
linois, was  a  highway,  bearing  to  the  country  the  same  relation  as  a 
main  artery  to  the  human  body,  pulsing  with  life  and  motion.  The 
"National"  or  "Cumberland"  road  was  the  main  avenue  from  the  east 
to  the  west.  No  other  road  in  the  country  did  the  same  amount  of 
business.  There  was  a  continuous  flow  of  life  and  travel.'  In  our 
vision  we  see  wagons  so  numerous  that  the  horses  of  one  had  their 
noses  in  the  trough  of  the  next;  coaches  dashed  along,  carrying  trav- 
elers on  business  or  pleasure  bent;  private  carriages  filled  with  the 
brave  and  the  fair;  horsemen  with  stuffed  saddlebags;  enormous  droves 
of  cattle  and  sheep,  raising  clouds  of  dust.  Occasionally  Mr.  Clay 
or  General  Jackson  made  appearance  and  answered  with  stately  cour- 
tesy the  greetings  showered  upon  him.  And  lest  the  road  should 
grow  too  tame  and  the  journey  lack  zest  and  interest,  the  way  was 
tfpiced  by  occasional  assaults  of  highwaymen,  who  found  ambush  and 
shelter  in  the  dense  thickets  and  shady  dells  along  the  road. 

This  generation  can  scarcely  realize  the  importance  which  the 
National  road  attained  in  its  palmy  days.  Constructed  by  the  gen- 
eral government,  it  was  one  of  the  most  important  works  ever  exe- 
cuted by  humanity.  From  the  momeiit  of  Iti  ino^tlon  it  was  so 
lecognlzed.  On  the  question  of  its  construction  and  the  details  of  Its 
maintenance  political  parties  rose  and  fell;  statesmen  spoke  and  la- 
bored. 

The  perpetuity  of  the  Union  of  States  was  declared  to  be  at  stake; 
the  utter  failure  of  self-government  by  men  would  result;  free  insti- 
tutions would  be  lost  forever  "if  the  general  government  should  erect 
a  toll  gate  on  the  Cumberland  road  in  any  t>f  the  states  in  which  the 
road  lies."  Henry  Beeson,  a  congressman  at  the  time,  once  made  a 
speech  in  which  he  proved — so  flexible  is  arithmetic,  combined  with  afer- 
tile  imagination—that  from  the  number  of  horse  shoes  required  and 
the  number  of  nails,  "the  National  road  was  better  adapted  to  pro- 
mote trade  than  any  railway  could  possibly  be."  It  was  also  shown 
and  seriously  maintained  that,  if  this  avenue  to  the  west  should  be 
provided,  the  tide  of  emigration  would  set  so  strongly  from  the  east 
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as  to  entirely  depopulate  that  section  of  tlie  coantiy-  So  early  Ohio 
and  Indiana  were  recognized  as  the  land  of  promise,  toward  which 
the  people  would  flock  were  a  feasihle  road  offered.  Bnt  in  qiite  of 
opposing  interests  the  road  was  made*  and  in  general  made  in  a  mail- 
ner  worthy  of  governmental  work.  It  has  been  called  a  "triumph  of 
the  Stone  Age."  Gangs  of  men  were  engaged  in  quarrying  and  break- 
ing stone  to  be  used  in  its  fonndati<m  and  surface.  The  bridges  wefe 
mostly  well  planned  and  well  built  for  that  early  day.  As  was  stated 
by  a  noted  statesman  of  the  period,  "The  Cumberland  road  would  oi 
itself  constitute  a  more  durable  monumoit  of  the  nation's  glory  than 
has  been  left  by  any  of  the  free  governments  whidii  have  preceded 
our  republic"  But  the  old  road  belongs  to  a  bygone  dvilisatioa.  The 
Pullman  car  has  superseded  the  stage  coach.  Closely  parallel  to  the 
old  road  runs  the  railway,  and  the  hoarse  whistle  of  the  locomotive 
seems  to  mock  the  faded  glory  of  its  lowly  neighbor.  All  things  are 
subject  to  change  and  decay.  The  old  road  is  now  little  but  a  mem- 
ory. Its  course  is  only  marked,  oftimes,  by  a  line  of  decaying  struc- 
tures; bridges  whose  day  of  usefulness  is  past  and  taverns  whose  glory 
has  departed  forever.  In  portions  of  its  length  the  dust  is  scarcely 
stirred  from  year  to  year;  but  again  its  course  lies  through  the  busy 
haunts  of  men.  Many  of  the  villages  have  fallen  asleep,  but  on  the 
other  hand  places  once  lonely  and  devoted  to  the  call  of  the  quail 
and  the  wild  turkey  now  are  fllled  with  the  ebb  and  flow  of  human  life. 
It  is  meet  that  englneersof  the  present  generation  should  recognize  the 
fact  that  in  the  achievements  of  bygone  days  there  is  something  worthy 
of  contemplation;  that  while  our  age  is  one  of  eminent  engineering  and 
mechanical  victories,  our  predecessors  planned  and  carried  out  works 
as  great  and  suitable  for  their  times  as  any  at  the  present.  We  should 
not  hesitate  to  pay  tribute  to  the  engineering  knowledge  and  skill  that 
planned  these  structures;  to  the  honpest,  careful  workmanehip  that  was 
placed  on  them,  and  to  the  stability  and  symmetry  of  the  finished  prod- 
uct. Most  of  the  bridges  on  the  National  road  have  served  their  time, 
and  served  it  well.  They  are  being  abandoned  and  superseded  by 
structures  more  pretentious  and  up-to-date.  They  will  soon  pass  from 
the  memory  of  man  and  be  lost  forever.  B\>r  this  reason  it  is  especially 
proper  for  us  to  examine  some  old-time  structures  which  are  worthy  of 
notice,  and  their  projectors  to  more  than  ordinary  credit  Two  bridges 
of  this  character  are  the  one  over  White  river  at  Indianapolis  and  the 
one  over  Whitewater  at  Richmond,  Indiana;  the  former  a  monument  to 
Engineer  William  Wemwag;  the  latter  to  William  Dewey.  These  were 
erected  in  the  years  1832-34;  Congress  in  1832  having  appropriated 
$100,000  for  work  on  the  Cumberland  road  in  Indiana.  Indianapolis 
was  the  headquarters  of  consti-uction  and  work  was  prosecuted  in  both 
directions  from  there.  General  John  Milroy  was  superintendent  of  con- 
struction from  Indianapolis  to  the  Ohio  line,  and  had  charge  of  all  con- 
tracts. The  8ui)erstructure  of  the  Richmond  bridge  was  let  to  Tyndal 
and  Channing  Madison.  As  mentioned  above,  the  bridge  was  designed 
by  Wm.  Dewey,  and  constructed  under  his  supervision,  and  that  of  his 
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assistants,  John  Frazler,  Jonathan  Knight  and  Oaptain  C.  A.  Ogden, 
The  gorge  of  the  Whitewater  at  this  point  is  about  700  feet  wide  and 
75  feet  deep.  This  was  too  much  of  a  gulf  to  be  taken  at  one  Jump, 
consequently  the  bluff  on  the  east  was  cut  through,  and  a  fill  made  to 
the  water  line;  then  on  the  west  bank  the  road  was  placed  on  a  shelf 
cut  out  of  the  solid  rock,  running  along  side  of  the  bluff  and  on  an 
ascending  grade  for  some  500  or  600  feet,  and  then  turning  to  the  west, 
at  right  angles  to  its  former  course,  cut  through  the  remainder  of  the 
bluff.  This  gave  large  quantities  of  material,  which  was  used  in  making 
the  nil  on  the  east  approach;  the  bridge  having  been  completed  first 
It  is  said  that  the  grading  of  the  approaches  ban-krupted  several  con- 
tractors*  as  did  also  the  masonry.  The  latter  work  was  finally  completed 
by  Benjamin  9ayre.  In  excavating  for  the  foundation  of  the  east  abut- 
ment, quicksand  was  encountered  near  the  surface  and  large  quantities 
of  water,  which  was  gotten  rid  of  by  means  of  an  Archimedean  screw, 
cut  from  a  log  by  hand.  Local  tradition  has  long  stated  that  the  engi- 
neer and  contractor  finally  scoured  the  country  and  bought  all  the  wool 
obtainable  in  the  region  around,  and  dumping  this  in  the  quicksand, 
finally  secured  a  firm  foundation.  But  by  some  unbelievers  this  story  is 
considered  "woolley,"  and  to  lack  foundation  even  more  than  the  abut- 
ment did.  The  corroborating  circumstance  is  the  presence  of  quicksand, 
which  was  also  encountered  in  constructing  piers  for  the  new  bridge  a 
few  feet  distant.  At  any  rate,  the  masonry  was  planted  on  foundations 
dug  deep  and  low,  and  so  substantially  made  that  it  endured  for  60  odd 
yearsw  The  abutments  were  about  30  feet  high,  the  bridge  being  that 
distance  above  the  water  line.  Each  abutment  had  two  curved  wing 
walls  and  was  con«tructed  In  a  manner  both  substantial  and  presenting 
a  beautiful  appearance.  Originally  on  each  end  of  the  wings  were  monu- 
ments giving  an  account  of  the  building  of  the  bridge,  but  these  have 
long  since  disappeared.  The  entire  wings  and  abutments  were  faced 
with  first-class  ashlar  work;  every  stone  squared,  cut  and  dressed  to  a 
smooth  surface,  and  with  very  thin  joints.  Little  work  is  done  today 
with  a  finish  equal  to  this.  Part  of  the  stone  used  came  from  the  bluffs 
in  the  near  vicinity,  and  the  remainder  from  a  few  miles  down  the  river. 
All  of  it  was  stratified  limestone,  and  after  65  years  of  withstanding  the 
elements.  It  showed  the  effects  of  the  weather.  While  the  workmanship 
on  the  masonry  was  unsurpassed,  the  quality  of  the  material  obtainable 
was  not  equal  to  that  of  the  bridge  itself.  The  entire  superstructure  was 
of  the  very  best  white  oak.  It  is  remarkable  for  the  clear  lumber  that 
it  contains.  Very  many  of  the  members  do  not  show  a  single  knot. 
Evidently  the  material  was  selected  with  the  highest  degree  of  care. 
The  parts  not  exposed  to  the  weather  show  not  the  slightest  symptom 
of  decay,  having  lasted  for  65  years  without  renewal.  This  is  interesting 
as  showing  the  life  of  practical  timber  construction,  and  is  a  tribute  to 
the  value  of  good  materials  combined  with  honest  workmanship.  All 
lumber  was  gotten  out  by  hand;  the  fioor  beams  being  hewn  from  solid 
logs,  and  the  arches  and  truss  members  worked  out  by  the  old-fashioned 
whip-saw.    All  this  was  done  on  the  "public  square"  at  Richmond;  the 
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bridge  Bet  up  there  and  allowed  to  season  a  year  before  erection.  The 
bridge  was  the  combination  arch  and  truss  pattern;  either  system  being 
49trong  enough  to  support  the  load.  The  span  was  120  feet,  divided  into 
12  panels.  Two  driveways  were  in  the  middle  and  a  sidewalk  on  the 
outside  of  each.  The  arch  system  was  composed  of  seven  arches;  3  in 
the  center  and  2  between  each  roadway  and  sidewalk.  Bach  arch  was 
made  up  of  two  4x10  feet  pieces,  bolted  together  at  the  panel  points:  the 
vertical  truss  members  passing  between  them.  A  portion  of  the  arch 
that  was  exposed  to  the  weather  decayed  somewhat  and  was  replaced 
in  1877,  but  the  Interior  parts  were  sound  and  perfect  to  the  last,  al- 
though gradually  becoming  out  of  line.  The  floor  beams  were  pieces  7x 
10  feet,  hewn  directly  from  the  logs  as  above  mentioned.  All  bolts  in 
the  structure  are  hand  made,  having  been  fashioned  in  a  blacksmith 
shop  erected  on  the  spot  The  roof  was  supported  at  each  panel  point 
by  turned  pillars  made  in  the  first  planing  mill  in  the  county,  and  are 
said  to  have  cost  $1.60  each.  Above  the  sidewalks  was  a  ceiling  of 
boards,  tongued  and  grooved  and  painted.  Nothing  was  spared  to  make 
a  structure  elegant  as  well  as  useful.  The  total  cost  was  about  $6000, 
a  large  sum  for  the  period;  mechanics  receiving  $8.00  per  month.  Con- 
tractors apparently  worked  on  as  close  a  margin  at  that  time  as  at  pres- 
ent, as  witness  the  bankrupting  of  several  contractors  before  mentioned, 
and  the  fact  that  the  subcontractors  for  the  hewn  timber,  Joseph  Rich 
and  Thomas  Kem,  made  a  total  profit  of  37  1-2  cents,  not  counting  their 
own  labor.  But  in  spite  of  these  discouragements,  honest  work  was 
done,  as  its  long  life  bears  witness.  And  its  beauty  was  not  less  marked 
than  its  durability.  The  Richmond  bridge  had  the  reputation  of  being 
the  "finest  bridge  west  of  the  Alleghenies."  It  was  one  of  the  "wonders 
of  the  world"  for  the  surrounding  region,  and  many  were  the  joumesrs 
made  for  the  sole  purpose  of  feasting  the  eyes  on  its  attractions. 

But  all  things  have  their  day.  The  Old  bridge,  through  which  pass- 
ed so  much  of  the  life  and  energy  of  the  west,  at  length  could  no  longer 
bear  its  burdens.  The  weight  of  years  hung  heavy  upon  it;  sixty-five 
years  of  patient  endurance  of  storm  and  rain  and  fiood  sapped  its 
strength.  It  began  to  be  whispered  that  the  Old  bridge  was  unsafe.  But 
unmindful  of  these  calumnies,  it  still  stood  and  performed  its  duty.  For 
many  years  after  the  first  timid  question  of  its  safety  was  heard,  it  con- 
tinued to  bear  loads  of  all  degrees  without  a  single  failure.  In  1895  the 
sidewalks  were  removed,  relieving  it  of  all  unnecessary  weight  The 
accompaniylng  view  shows  it  in  this  condition  and  hence  does  not  do 
justice  to  its  original  appearance.  The  community  was  loath  to  lose  an 
old  land  mark,  but  sentimental  reasons  for  its  retention  did  not  prevail 
against  the  utilitarian  spirit  of  the  age.  "The  old  order  changeth. 
yielding  place  to  new.'*  The  bridge  was  condemned,  and  its  successor 
began  to  take  form.  Then,  as  though  the  Old  bridge  had  only  been 
sustained  by  a  sense  of  duty,  and  was  glad  to  lay  its  burden  down,  al- 
most at  the  very  time  that  work  was  begun  on  the  new  structure,  a 
comer  of  the  east  abutment  dropped  out,  undermined  by  the  excessive 
flood  of  August  7,  1896.  and  the  life  of  the  Old  bridge  was  over.    It  stood 
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for  some  months,  a  sad  memento  of  its  former  uaefalness,  and  upon  the 
completion  of  the  new  bridge  it  was  demolished  and  resolved  into  its 
original  elements.  The  old  land  mark  is  gone  and  "the  plaoe  which, 
knew  it  once  shall  know  it  no  more  forever." 

"Sic  transit  gloria  mundi." 

The  Main  street  viaduct,  the  successor  of  the  Old  National  bridge,, 
is  a  deck  structure  consisting  of  2  end  spans  of  39  feet  5  1-2  inches  each; 
2  intermediate  spans,  80  feet  6  inches  each;  2  Intermediate  spans,  80  feet 
1  inch  each;  1  channel  span,  160  feet  2  inches;  4  tower  bents,  20  feet  1-4 
inch  each;  making  a  total  length  of  640  feet  4  inches. 

The  end  bents,  1  and  10,  are  single  bents,  23  feet  high;  the  tower 
bents,  2  and  3,  are  50  feet;  4  and  5  are  45  1-2  feet;  6  and  7  are  43  feet 
8  inches,  and  8  and  9  are  41  feet  2  inches  high.  All  bents  are  of  steel, 
resting  upon  sandstone  piers,  4x4  feet  at  the  top.  Piers  are  covered  with, 
stone  caps,  12  inches  thick,  4  feet  6  inches  by  4  feet  6  inches.  Piers  have 
a  batter  of  1-24,  and  extend  down  to  bed  rock,  about  14  feet.  The  road- 
way is  30  feet  wide  in  the  clear  and  is  paved  with  asphalt  blocks  upon  1 
inch  of  sand  and  Portland  cement  concrete,  3  inches  minimum  an^  6 
inches  maximum  depth.  The  material  was  dumped  at  one  end  of  the 
bridge  and  wheeled  in  on  barrows  and  cost  as  follows: 

Crushed  stone,  $1.50  per  cubic  yard. 

Sand,.  40  cents  per  cubic  yard. 

Gravel,  40  cents  per  cubic  yard. 

Cement  (Buckeye),  $2.20  per  barrel. 

Water,  $19.50  total. 

There  were  2133  square  yards  of  paving,  requiring  267  cubic  yards  of 
concrete.  The  material  cost,  $.444  per  square  yard,  and  labor  of  laying, 
$.095,  making  total  cost  54  cents  per  square  yard.  Furnishing  and  mak- 
ing the  sandbed  and  laying  the  asphalt  blocks  cost  11  cents  per  square 
yard.  The  asphalt  blocks  are  supposed  to  have  cost  about  $1.45  per 
square  yard,  but  there  is  no  way  of  telling  certainly,  since  all  informa- 
tion on  this  point  is  safely  locked  within  the  bosoms  of  the  County 
Commissioners.  All  that  is  known  is  that  they  paid  $800.00  more  for 
this  floor  than  they  were  required  by  the  terms  of  the  contract  to  pay 
for  a  floor  of  red  cedar  block  or  vitrifled  brick,  and  brick  would  have 
cost  us,  including  the  filler,  95  cents  per  square  yard,  or  $1.05  laid,  which 
added  to  the  cost  of  concrete  given  above,  would  have  made  the  total 
cost  of  paving  about  $1.60  per  square  yard,  instead  of  $2.00,  the  probable 
cost  of  the  asphalt. 

There  are  two  sidewalks,  one  on  each  side  of  the  bridge,  each  one 
6  feet  wide.  They  are  paved  with  cement,  laid  on  Portland  cement 
foundation  2  1-2  inch  minimum  and  4  1-2  Inch  maximum  depth,  with  a 
1 1-2  inch  top  finish.  Material  cost  as  follows: 

Ctnshed  stone,  $1.50  per  cubic  yard. 

Gravel,  65  cents  per  cubic  yard. 

Sand,  75  cents  per  cubic  yard. 

Portland  cement,  $2.85  per  barrel. 
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The  oo0t  to  put  this  walk  down  was  10  cents  per  square  foot  and  It 
makes  a  very  cheap  and  a  rery  fine  piece  of  work. 

The  cost  of  the  steel  work  in  this  viaduct  was  very  close  to  $50,000. 
I  am  unable  to  give  weights.  The  substructure  was  sublet  and  cost  as 
follows: 

Excavation,  30  cents  per  cubic  yard. 

Sand  stone,  F.  O.  B.,  $4.80  per  cubic  yard. 

Stone  masonry,  including  cost  of  stone,  etc.,  $8.50  per  cubic  yard. 

Concrete  majsonry,  $4.00  per  cubic  yard. 

Limestone  coping,  14x30x60  inch,  $2.15  per  linear  foot  . 

Limestone  curbing,  5x20  inch,  60  cents  per  linear  foot. 

Cement  sidewalks,  10  cents  per  square  foot. 

The  total  cost  of  masonry,  fill,  etc,  was  $11,631.44. 

This  makes  a  total  cost  of  the  viaduct  $66,665.44,  or  $96.52  per  linear 
foot  for  viaduct,  and  $27.00  per  linear  foot  for  approaches,  or  $81.29  per 
linear  foot  for  the  improvement,  which  is  820  feet  long. 

This  viaduct  is  built  upon  a  grade  of  2.558  per  cent,  which  d^ 
tracts  somewhat  from  its  appearance.  Nevertheless  it  afCorda  a  very 
practical  means  of  crossing  the  Whitewater  river  and  valley,  althooi^ 
this  grade  was  adopted  much  to  the  disappointment  of  the  City  ESngl- 
neer,  Mr.  H.  L.  Weber.  The  plea  of  economy  was  the  excuse  given  for 
this  action,  although  had  a  2  per  cent,  grade  been  adopted,  it  would 
only  have  cost  $1,000  more,  and  would  have  given  the  bridge  a  nicer 
appearance,  made  an  easier  approach,  fitted  adjoining  properties,  and 
been  better  for  all  concerned.  The  average  Board  of  County  Commis- 
sioners is  only  equaled  by  the  average  City  Council  in  the  capacity  f6r 
making  serious  blunders. 

A  PECULIAR  BRIDGE. 

I  present  a  view  herewith  showing  another  bridge  over  Whitewater 
river  near  Richmond,  Ind.,  which  possesses  some  rather  unusoal  fent- 
ures,  as  you  will  readily  see.  As  was  remarked  by  a  resident  of  the 
vicinity — a  gentleman  noted  for  the  force  and  aptness  of  his  expres- 
sions— "it  is  like  nothing,  neither  in  the  heavens  above,  nor  on  the 
earth  beneath,  nor  in  the  waters  under  the  earth."  It  was  put  up 
by  the  County  Commissioners  as  an  experiment,  after  urgent  solicitar 
tion  by  the  "inventor."  The  waterway  is  200  feet;  main  span  150 
feet.  The  inventor  called  it  "a  steel  cable  bridge,"  and  besides  the 
wire,  it  was  composed  principally  af  scrap  iron  and  second-class  gas 
pipe.  His  method  of  computing  strains,  proiMrtioning  the  size  of  the 
cables,  etc.,  was  simplicity  itself.  Everything  was  based  on  Traut- 
wine.  For  instance,  if  the  tables  gave  the  tensile  strength  of  wire  at 
40  tons  per  square  inch,  and  there  should  be  only  ten  tons  weight  on  the 
bridge,  it  is  plainly  evident  that  only  one-fourth  of  a  square  inch  of 
wire  would  be  required,  regardless  of  position,  arrangements,  moving 
load,  moments,  and  other  things  introduced  by  engineers  to  mystify 
a  person  of  common  sense.    The  accompanying  view  shows  the  plan 
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of  construction  very  well.  The  tower  bents  are  of  gas  pipe,  driven 
down  by  hand  as  far  as  they  would  go.  The  outside  pipes  extended 
up  about  8  feet  higher  than  the  others,  serving  as  towers,  over  which 
the  upper  cables  passed  and  then  divided,  part  passing  to  each  panel 
point,  where  it  was  wrapped  around  a  piece  of  pipe  extending  trans- 
versely under  the  floor.  The  lower  cables,  passing  over  the  lower 
portion  of  the  towers,  supported  the  flooring,  which  was  laid  directly 
on  them.  The  hand  rail  was  of  very  flimsy  character,  and  did  not 
impart  much  stiffness  to  the  bridge.  The  anchors  were  large  bowlders, 
buried  in  the  ground.  The  bridge  was  erected  in  30  days,  and  cost 
for  sub  and  superstructure  complete,  |2,150,  of  which  the  inventor 
stated  that  |800  was  profit.  This  bridge  presented  a  very  i>eculiar  ap- 
pearance, and  horses  and  other  animals  seemed  to  have  an  instinctive 
fear  of  it,  and  often  could  scarcely  be  persuaded  to  cross  it.  It  was 
erected  in  1889,  and  passed  away  in  1896.  It  is  but  fair  to  state,  how- 
ever, that  for  seven  years  it  was  in  constant  use,  and  carried  some 
very  heavy  loads  without  failure,  and  its  final  destruction  was  caused 
by  a  flood  of  unprecedented  magnitude  for  this  region;  the  same  that 
washed  out  the  abutment  of  the  National  road  bridge,  referred  to 
above,  and  which  carried  away  bams,  fences,  horses  and  other  stock, 
and  inundated  a  portion  of  the  city  of  Richmond,  whose  inhabitants 
had  never  even,  considered  the  possibility  of  such  an  event.  The 
river  had  risen  so  as  to  run  over  the  bridge  floor,  when  a  large  tree, 
floating  down,  roots  and  all,  struck  about  the  center  of  the  span,  and 
the  day  of  usefulness  was  over  for  that  bridge.  It  is  impossible  to 
state  which  member  gave  way  first,  but  the  bridge  was  totally  wrecked, 
and  has  never  been  rebuilt. 

In  this  paper  I  have  endeavored  to  give  some  idea  of  a  few  bridges, 
which  illustrate  three  separate  methods  by  which  different  people 
have  solved  the  problem,  "how  to  cross  the  Whitewater  river."  I 
hope  I  have  not  been  too  tiresome,  and  that  some  points  herein  may 
have  been  of  interest  to  the  engineer.  Perhaps  a  retrospect  of  the 
pest,  and  a  contemplation  of  the  present  may  be  advantageous  in 
the  future,  by  showing  what  points  to  avoid  and  what  to  adopt. 
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PORTLAND  CEMENT  CONCRETE  ARCHES. 

W.  H.  PRATT,  MT.  VBHNON.  O. 


Monolltlis  of  Portland  cement  concrete,  recently  confltracted  in 
the  shape  of  arches,  cnlTerts  and  bridges,  scattered  from  the  Atlantie 
to  the  Padllc  through  this  coontry,  indicate  a  wide-spread  interest  In 
this  class  of  work.  The  essential  properties  of  this  artifldal  rock«  when 
properly  made  from  suitable  materials,  have  long  bean  recognised  ma 
comparing  fkTorably  with  the  same  properties  of  stone  used  in  masonry. 
The  superiority  of  monolithic  oonstmction  has  receiTed  in  this  ooontiy 
less  consideration  than  the  inherent  properties  of  concrete.  The 
Germans  were  the  pioneers  in  scientific  cement  making.  They  im- 
proved its  quality  and  reduced  its  cost  With  this  people  and  their 
European  neighbors  we  find  concrete  arches  better  understood  and 
extensively  'used. 

From  special  tests,  and  by  noting  the  circumstances  under  which 
masonry  fails,  or  remains  intact,  when  subjected  to  heavy  service  and 
long  exposure,  we  have  derived  certain  principles,  which  enable  us 
to  determine,  with  more  or  less  accuracy,  its  strength  and  durability. 
These  principles  govern  our  specifications  for  new  work,  and  the 
every  day  practice  of  safely  loading  a  single  piece  with  many  times 
the  weight  that  might  be  trusted  on  the  same  material  when  most 
skillfully  built  up  to  the  same  sise  and  shape  with  pieces  laid  in 
mortar. 

In  this  climate  the  most  active  agent  of  destruction  to  mascmry  is. 
the  freezing  of  water  in  the  joints.  This  is  reduced,  but  by  no  means 
obviated,  by  the  use  of  mortar  which  adheres  strongly  and  which, 
has  small  capacity  for  absorption.  Mortar  joints  of  all  kinds  are 
separators  of  a  different  nature,  and  bodies  into  which  they  oiter  can 
lay  no  claim  to  being  homogeneous  or  to  having  connections  as  strong 
as  the  parts  joined,  characteristics  so  desirable,  that  they  have  become 
laws  respected  and  observed  wherever  their  application  Is  possible. 
We  every  day  acknowledge  the  advantages  of  continuity  in  materials 
whenever  they  are  called  upon  to  sustain  loads  or  resist  the  effects 
of  exposure. 

Arches  of  segregated  masonry  may  fail  in  three  different  ways: 
First,  by  the  sliding  of  one  arch  stone  upon  another;  second,  by  rota- 
tion about  the  edge  of  a  joint;  third,  by  the  crushing  of  the  arch 
stones. 

In  monolithic  arches  we  have  no  arch  stones  to  slide  upon  each, 
other;  we  have  no  joints  to  open  when  the  tendency  to  rotate  about. 
a  joint  on  either  surface  occurs,  and  the  tensile  strength  ot  the  material' 
opposite  the  point  in  question  must  be  overcome  before  rotation  can 
take  place;  we  have  no  arch  stones  to  crush,  and,  with  material  hav- 
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ing  the  flame  powers  of  reeiBtanoe,  the  monolith  would  be  stronger 
and  many  times  more  reliable. 

The  practice  oi  building  concrete  arches  much  lighter  than  those  Gt 
stone  is  supported  by  extensive  tests  and  the  stability  of  existing  struo- 
tures.  Arches  of  segregated  masonry  will  undoubtedly  stand  the  heavi- 
est loading  near  the  time  of  their  completion.  With  concrete  arches 
the  centers  are  usually  struck  in  from  four  to  six  weeks  after  the 
placing  of  the  concrete.  Portland  cement  concrete  in  six  months  has 
more  than  four  times  the  strength  it  had  when  four  weeks  old,  and  in 
one  year  more  than  four  times  the  strength  it  had  in  six  weeks.  If 
the  concrete  arch  will  support  itself  when  the  centers  are  struck,  we 
can  reasonably  rely  upon  its  standing  heavy  service  for  centuries. 

In  the  making  of  concrete  we  produce  a  material  whose  powers  of 
resistance  are  definitely  known  within  reasonable  limits,  and  its  uni- 
formity in  all  directions  enables  us  to  more  accurately  proportion  the 
quantity  of  material  to  the  stresses  it  must  resist.  After  considering 
the  strength  of  this  material,  the  absence  of  all  elements  for  self- 
destruction,  and  its  power  to  resist  the  effects  of  exposure,  we  must 
admit  its  permanent  character.  Concrete  having  a  matrix  of  volcanic 
ashes  and  lime  was  the  principal  building  material  used  by  the 
Romans.  This  early  Roman  concrete  was  very  inferior  in  all  essen- 
tials to  the  material  under  discussion,  still  It  has  stood  since  before 
the  Christian  era,  in  conspicuous  monuments  of  the  enduring  virtue  of 
masonry  witnout  joints.  The  dome  of  the  Pantheon  at  Rome«  142 
feet  in  diameter  and  now  nearly  two  thousand  years  old,  is  of  con- 
crete. Everythinir  considered,  it  must  be  admitted  that  monolithic 
arches  of  good  concrete  are  superior  in  strength  and  durability,  even 
when  a  much  smaller  volume  of  material  is  used,  for  the  same  span 
and  capacity,  than  the  cut  stone  arches  in  common  use.  Ten  years 
ago  the  cost  of  standard  Portland  cement  made  its  use  a  luxury.  The 
amount  annually  produced  in  this  country  was  about  160,000  barrels, 
which  was  of  a  low  standard,  creating  a  prejudice  which  has  been 
hard  to  overcome.  During  the  last  ten  years  its  average  cost  to  the 
consumer  has  fallen  about  50  per  cent  The  amount  produced  in  this 
country  last  year  was  2,304,300  barrels,  and  the  most  exacting  require- 
ments are  met  by  the  leading  brands  of  this  domestic  product.  We 
continue  to  import  from  Germany  over  a  million  barrels  a  year,  but 
England  has  failed  to  keep  up  with  the  times,  and,  in  spite  of  the 
fact  that  her  cements  have  been  sold  at  a  much  lower  price  than  the 
leading  American  brands,  her  exports  to  this  country  have  fallen 
from  807,000  barrels  in  1896  to  460,000  barrels  in  1897.  The  reduction 
in  cost  of  high  grade  Portland  cement  enables  us  to  produce  super- 
ior concrete  suitable  for  monolithic  construction  several  dollars  per 
cubic  yard  less  than  we  could  produce  it  a  few  years  ago;  and  mono- 
lithic concrete  culverts  and  bridges  which  were  with  us  an  economic 
Impossibility,  can  now  be  built  In  most  localities  for  from  60  to  80  per 
cent,  of  the  cost  of  those  built  with  stone  masonry.  An  ordinary  high- 
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way  bridge  40  to  70  feci  spui,  with  plaak  floon  and  stme  maaonry 
abutments,  can  naiially  be  bnilt  10  to  SO  per  cent,  cheaper  than  a 
concrete  arch,  bnt  when  the  coat  of  maintiwian«e  and  renewaJa  la 
taken  into  oonaideratlon  the  ratio  la  rereraed.  Whoi  boekle  plate 
Hoori  are  need  the  concrete  arch  la  found  to  be  the  cheaper  atmcture. 
Concrete  piera  and  abatmenta  which  will  nndonbtedly  stand  for  cen* 
tories  can  be  pnt  In,  when  suitable  aand  and  graTcl  la  ait  hand,  for 
much  leas  than  any  other  acceptable  anb-structure. 

Concrete  arches  are  graceful  and  artiatic  in  appearance,  eren  when 
the  facea  are  plain.  The  molda  may  be  made  to  produce  direct  a  great 
variety  of  ornamentation,  or  the  work  can  be  carved  the  aame  aa  natural 
Btone.  One  of  the  moat  pleasing  omamaital  effecta,  and  cheapest  to 
produce,  is  tliat  of  ranged  rock  face  stone  work. 

Imbedded  iron  and  steel  for  supplying  additional  strength  and 
supporting  young  concrete  while  wait  haa  many  advantages,  and  la 
exten^vely  used.  Since  1893  the  bnslnees  of  building  engineering 
structures,  excepting  government  and  municipal  work,  and  lu  the 
wealthy  ESastem  cities,  haa  been  practically  paralysed.  Notwith- 
standing this  depression  the  concrete  arch  haa  made  progress  and  q^ans 
up  to  126  feet  are  scattered  through  the  country. 

The  accepted  classification  of  certain  materials  for  certain  pur- 
poses waa  disturbed  by  the  reduction  In  the  cost  of  Iron.  From  bolts 
and  nails  it  rapidly  expanded  with  the  force  of  a  popular  movement 
to  Innumerable  uses,  a  few  of  which  are  of  doubtful  desirability  and 
a  few  of  which  must  be  more  In  combination  with  other  materials  to 
be  permanently  demanded.  The  classlflcaticm  Is  now  being  disturbed 
by  the  reduction  In  the  cost  and  the  improvement  In  the  quality  of 
Portland  cement,  the  consumption  of  which  haa  annually  Increased 
In  this  country  10  per  cent,  since  1898. 

The  principal  consumers  of  this  cement  will  no  doubt  follow  the 
painstaking  methods  pursued  by  the  producers  of  the  leading  brands. 

It  Is  requisite  that  the  builders  of  concrete  arches  have  an  Intimate 
knowledge  developed  by  sjrstematlc  study  and  experience  of  the  es- 
sential features  of  their  construction. 

The  concrete  sidewalk  has  been  set  back  decades  by  incompetent 
builders  putting  down  worthless  flagging,  and  possibly  the  progress 
of  the  concrete  arch  may  In  like  manner  be  somewhat  retarded,  but  up 
to  the  present  time  the  latter  seems  to  have  been  in  competent  hands. 

When  the  many  claims  of  the  concrete  arch  are  considered.  It  seems, 
that  Its  use  will  undoubtedly  be  extended,  covering  a  field  correspond- 
ing to  that  of  its  comparative  short-lived  fore-runner,  the  Iron  bridge, 
which  now  so  universally  mars  the  landscape. 

DISCUSSION. 

Mr.  McKay:  What  Is  the  cost  per  cubic  yard  for  arch  work? 

Mr.  Pratt:  Its  cost  depends  upon  the  variety  of  molds  used.  The 
average  cost  is  a  very  hard  question  to  answer,  aa  the  cost  varies 
much  in  different  localities.    The  distance  for  which  the  material  has 
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to  be  hauled  and  the  character  and  quality  of  work  make  prime  teeton 
in  the  cost  It  would  range  all  the  way  from  four  to  ten  dollars  per 
yard,  according  to  the  location  and  character  of  the  work  and  amount 
of  omam^itation  required. 

Mr.  Gilpatrlck:  Have  you  built  any  arches  over  small  streams  in 
your  county?   And  if  so,  how  long  haye  they  been  In  use? 

Mr.  Pratt:  Tee;  there  are  now  flye  such  arches  in  Knox  county, 
and  more  are  likely  to  be  constructed,  aa  demanded  by  circumstances. 
One  of  these  arches  has  a  span  of  60  feet,  and  is  located  flye  miles  west 
of  SYederickstown.  and  has  been  in  use  two  years.  Four  are  culyerts. 
of  from  8  to  12  feet  span.  One  is  near  Brandon  on  the  Oranyille 
road,  one  on  the  New  Delaware  road  Just  southwest  of  the  Gambler 
street  bridge,  one  four  miles  out  of  Mt.  Vernon  on  the  north  Gambler 
road,  and  one  on  the  Kinney  road,  about  four  miles  from  Mt  Vernon. 

Senator  Dodge:  How  high  does  it  rise  in  the  center  with  a  60-foot 
epan? 

Mr.  Pratt:   The  lowest  is  a  flye-foot  rise  in  50  feet 

Senator  Dodge:    Do  you  use  any  iron  to  support  it? 

Mr.  Pratt:    Tes;  we  use  62-pound  railroad  rails,  two  feet  apart 
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TWENTIETH  ANNUAL  REPORT 

OF  THE 

Ohio  Society  of  Surveyors  and  Civil  Engineers 

MBBTINGB  HELD 

At  Palace  Hotel,  Cindnnati,  Ohio. 


OUTLINBD  OK   PROCEEDINGS 


Wednesday »  January  18.  1899 
2:46  P.  M. 

President  Gilpatrick  in  the  chair,  C.  N.  Brown,  Secretary. 

The  Secretary-Treasurer,  Mr.  C.  N.  Brown,  read  his  Annual 
Reports,  and  the  report  of  the  Treasurer  was  referred  to  Board  of 
Trustees  for  audit. 

President  was  authorized  to  appoint  a  committee  of  three  to 
draft  suitable  resolutions  of  sympathy  respecting  deceased  members, 
in  accordance  with  recommendation  of  the  Secretary. 

The  Secretary  requested  that  action  upon  his  suggestion  in 
regard  to  issuing  certificates  to  new  members  be  deferred  until  a 
later  session,  in  order  that  it  might  have  full  discussion. 

In  response  to  inquiry  by  Mr.  £.  A.  Kemmler,  the  cost  of  print- 
ing the  Annual  Reports  was  briefly  considered,  and  the  proposed 
consolidation  of  the  1898  and  1899  Reports  approved  by  those  present. 

Report  of  Committee  on  Land  Drainage  read  by  its  Chairman, 
J.  W.  Stump,  Circleville.    Discussion. 

Communication  from  Harry  M.  Gates,  C.  E.,  Columbus,  upon 
the  subject  of  Railroad  Construction  throughout  the  world,  was 
read  by  the  Secretary,  the  same  having  been  presented  by  Mr. 
Jones  in  lieu  of  other  report  by  him  as  Chairman  of  Committee  on 
Railroad  Engineering.    Discussion. 

WEDNESDAY,  7:80  P.  M. 

President  Gilpatrick  in  the  chair. 

Paper—"  Land  Surveying,"  read  by  G.  A.  McKay,  Xenia.  Dis- 
cussion. 

Report  of  Committee  on  Land  Surveying  read  by  its  Chairman, 
J.  D.  Vamey,  Cleveland.    Discussion. 
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Problem— "  Land  Surveying,"  by  A.  E.  Bretz,  Lancaster,  in  the 
absence  of  Mr.  Bretz,  on  motion,  was  read  by  title  and  ordered 
printed. 

J.  D.  Vamey  presented  a  problem  in  Land  Surveying  which  had 
been  the  source  of  litigation.    Discussion. 

George  H.  Hill,  Milford,  presented  problem  in  Land  Surveying 
which  had  also  been  the  subject  of  litigation.    Discussion. 

THURSDAY,  JANUABY  19,  1899.    8:00  A.  M. 

President  J.  L.  Gilpatrick  in  the  chair,  C.  N.  Brown,  Secretary. 

Beport  of  Committee  on  City  Engineering,  Hosea  Paul,  Chair- 
man, Cleveland.  In  the  absence  of  Mr.  Paul,  read  by  the  Secretary. 
Discussion. 

Paper—"  Street  Pavements  of  Lima,  Ohio,"  read  by  J.  C.  Cron- 
ley,  Lima.    Discussion. 

Paper—''  Maintenance  of  Asphalt  Streets  in  Cincinnati,"  read 
by  J.  M.  Harper,  Cincinnati.    Discussion. 

Communication  from  J.  S.  Baker,  of  Cleveland,  Ohio,  referring 
to  roadway  construction  adjacent  to  that  city,  was  read  by  the 
Secretary.    Discussion. 

President  Gilpatrick  now  named  Messrs.  J.  D.  Vamey,  G-  A. 
McKay  and  E.  A.  Kemmler  as  Committe  on  Resolutions  of  Sym- 
pathy. 

THURSDAY,  2:00  P.  M. 

President  Gilpatrick  delivered  his  address,  and  discussion  fol- 
lowed. 

Paper— ''Construction  and  Cost  of  Roads  in  Brown  County," 
read  by  C.  M.  Gordon,  Georgetown.    Discussion. 

Paper — "Inter-Urban  Electric  Railroads  Upon  Public  High- 
ways," read  by  Robert  E.  Kline,  Dayton.    Discussion. 

Report  of  Committee  on  Legislation,  W.  B.  Gerrish,  Chairman, 
Oberlin ;  in  the  absence  of  Mr.  Gerrish,  was  read  by  the  secretary. 
Discussion. 

THURSDAY,  8:00  P.  M. 

The  Society  accepted  an  invitation  extended  by  the  Engineers* 
Club,  of  Cincinnati,  for  an  informal  reception  and  social  at  their 
quarters  in  the  rooms  of  the  Cincinnati  Literary  Club,  of  Cincin- 
nati. The  joint  bodies  were  favored  with  an  address  by  the  Hon. 
Martin  Dodge,  Director  of  Bureau  of  Road  Inquiry,  on  the  subject 
of  "Better  Roads  and  Free  Delivery  of  Mail."  A  vote  of  thanks 
was  tendered  the  Senator. 

Prof.  L.  A.  Bauer,  Chief  of  Division  of  Terrestial  Magnetism, 
read  a  paper  on  "The  Magnetic  Survey  and  the  Boundary  Work  of 
Maryland  Geological  Survey." 

Refreshments  and  social  enjoyment  concluded  the  exercises  of 
the  evening. 
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President  J.  L.  Gilpatrick  in  the  chair,  C.  N.  Brown,  Secretary. 

President  Gilpatrick  named  as  Nominating  Committee,  Messrs. 
G.  A.  McKay,  J.  W.  Stump  and  A.  W.  Jones. 

In  the  absence  of  the  author,  the  Secretary  read  a  paper  by  O. 
W.  Pfouts,  Alliance,  on  "Sewage  Disposal  Works  of  Alliance,  O.'* 

A.  W.  Jones,  Chillicothe,  read  an  interesting,  and  at  the  same 
time  amusing,  paper  on  "Pneumatic  Caisson  Foundation  for  Main 
Street  Bridge,  Chillicothe,  Ohio.''    Discussion. 

Homer  C.  White,  Warren,  read  a  paper  on  "Water  Purification.'* 
Discussion,  in  which,  by  invitation,  Messrs.  Charles  A.  Parmelie 
and  Thomas  W.  Bohen  participated. 

£.  A.  Kemmler,  Columbus,  read  a  communication  which  he 
had  prepared  for  incorporation  in  the  Report  on  Sanitary  Engineer- 
ing, if  approved  by  them ;  but  had  not  expected  to  present  as  a  for- 
mal report.  He  now  read  it  at  the  request  and  in  lieu  of  the  writ- 
ten report  by  Mr.  Weddell,  Chairman  of  Committee  on  Sanitary 
Engineering.    Discussion. 

Frank  A.  Bone,  Lebanon,  as  Chairman,  made  verbal  report  for 
Committee  on  Instruments  and  Exhibits. 

The  name  of  John  Wm.  Miller,  Sandusky,  Erie  Co.,  Ohio,  was 
presented  for  membership,  recommended  by  C.  A.  Judson.  On 
motion  Mr.  Miller  was  received  into  full  membership. 

Committee  on  Resolutions  of  Sympathy  asked  and  were  granted 
opportunity  to  prepare  and  transmit  to  the  Secretary  after  adjourn- 
ment of  the  convention,  their  report. 

Committee  on  Nominations  recommended  the  following  as  offi- 
cers for  the  ensuing  year:  President,  E.  A.  Kemmler;  Vice  Presi- 
dent, Homer  C.  White ;  Secretary-Treasurer,  C.  N.  Brown. 

On  ballot  the  ticket  nominated  was  unanimously  elected. 

Mr.  McKay  reported  for  the  Board  of  Trustees  that  the  accounts 
of  the  Secretary-Treasurer  had  been  duly  audited  and  found  correct. 
Report  was  approved. 

Pursuant  to  the  recommendation  of  President  Gilpatrick,  that 
the  Legislature  be  memorialized  to  amend  the  statute  providing 
for  the  State  Board  of  Health,  so  as  to  have  the  Governor  appoint  as 
one  of  the  members  of  said  board  a  competent  civil  engineer,  a 
motion  to  that  effect  was  offered  by  J.  C.  Cronley,  seconded  by 
J.  B.  Weddell,  and  unanimously  adopted. 

Secretary  Brown  presented  an  invitation  from  Chas.  A.  Judson 
to  the  Society  to  meet  in  Sandusky  next  year. 

Robert  E.  Kline  of  Dayton,  urged  the  advisability  of  the  selec- 
tion of  Columbus,  because  the  Legislature  will  be  in  session  about 
the  time  of  the  next  annual  meeting,  and  it  will  be  desirable  for  this 
body  to  present  certain  matters  to  the  Ohio  Legislature  while  in 
session. 
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On  motion  of  Mr.  Eline,  ColumbuB  was  selected  as  the  place  for 
holding  the  next  annual  meeting. 

The  Chair  stated  that  the  date  of  meeting  would  be  arranged 
later  by  the  Secretary. 

On  motion  of  Mr.  McKay,  seconded  by  Homer  C.  White,  a 
unanimous  vote  of  thanks  was  extended  to  the  Engineers'  Club  of 
Cincinnati  for  their  cordial  hospitality  and  entertainment. 

President  J.  L.  Gilpatrick  suggested  that  Bro.  Harper  be  in- 
cluded in  the  vote,  which  suggestion  met  with  general  approval. 

The  Secretary  called  up  the  matter  of  issuing  tickets  of  mem- 
bership and  the  same  was  briefly  discussed. 

On  motion  of  Robert  E.  Kline,  the  appointment  of  >a  committee 
by  the  President  was  authorized  to  correspond  with  various  mem- 
bers of  the  Society,  with  a  view  to  determining  what  action  may  be 
expedient  concerning  the  issuance  of  certificates. 

On  motion  of  H.  C.  White,  a  unanimous  vote  of  thanks  was 
tendered  the  press  of  Cincinnati. 

Betiring  President  Gilpatrick  returned  his  warm  thanks  to  the 
Society  for  the  honor  conferred  upon  him,  of  presiding  over  their 
deliberations  during  the  past  year,  and  offered  congratulations  upon 
the  success  of  the  present  meeting  and  the  valuable  and  interesting 
character  of  the  papers  presented. 

On  motion  adjourned. 


REPORT  OF  SECRETARY. 


To  the  Pretideni  and  Members  of  the  OMo  Society  of  Surv^^s  and  CivU 
Engineers: 

Gentlemen — I  have  the  honor  of  submitting  the  following  as  the 
Annual  Report  of  the  Secretary  for  the  Society  year,  January  15, 
189B,  to  January  17, 1899. 

The  roll  of  membership  is  made  up  as  follows : 

Honorary  Members 5 

Active  Members 88 

Associate  Members  3 

Total  Membership 96 

It  is  unnecessary  to  inform  you  that  the  printed  report  of  the 
1898  meeting  is  not  yet  ready  for  distribution,  because  all  are  well 
aware  of  the  fact.  The  blame  for  this  rests  entirely  upon  the  Secre- 
tary who  has  charge  of  this  work.  The  only  excuse  that  can  be 
offered  is  that  during  last  spring  and  this  fall  my  regular  work  has 
been  so  heavy  tliat  all  other  matters  had  to  be  laid  to  one  side,  and 
also  that  during  the  summer  I  was  away  from  my  home  engaged  in 
private  work.    During  the  session  of  the  Legislature  the  Secretary's 
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office  gave  a  great  deal  of  attention  to  the  bill  providing  for  a 
Topographical  Survey  of  the  State,  which  might  have  otherwise 
gone  to  the  publication  of  the  report.  But  although  the  bill  did  not 
become  a  law  it  is  thought  that  the  time  given  to  it  was  well  spent. 
The  copy  of  the  report  is  now  ready  for  the  printer  with  the 
exception  of  a  few  advertisements  and  can  be  finished  in  a  short 
time. 

Article  8,  Section  7  of  our  Constitution  provides  among  other 
things,  that  all  members  are  entitled  to  a  ^^  Certificate  of  Member- 
ship *^  and  some  of  the  members  have  made  requests  for  this  certifi- 
cate. No  blanks  or  provision  for  such  certificate  was  found  among 
the  Society  property  turned  over  to  me,  and  upon  correspondence 
with  Mr.  C.  A.  Judson,  the  Secretary  preceding  me,  I  learned  that 
no  provision  had  ever  been  made  for  them  and  that  none  had  ever 
been  issued. 

It  seems  that  we  should  either  provide  these  certificates  or 
change  the  Constitution.  If  it  is  thought  best  to  provide  them  it 
would  be  well  to  appoint  a  committee  to  draw  up  a  suitable  and 
appropriate  design  for  them.  The  matter  is  presented  here  so  that 
it  can  be  acted  on  at  this  meeting. 

It  is  the  sad  duty  of  the  Secretary  to  notify  the  Society  of  the 
death  of  three  of  its  members,  viz :  G.  S.  Innis,  A.  L.  Bliss  and  Otho 
Frield.  In  this  connection  it  is  also  sad  to  note  the  death  of  Mr.  F. 
J.  Sager,  who  was  one  of  the  prime  movers  in  the  organization  of 
this  Society,  who  filled  its  various  offices  with  marked  ability  at 
different  times  and  who  was  one  of  its  most  active  and  energetic 
members  for  many  years.  For  the  last  few  years  he  had  not  been 
engaged  in  engineering  work  and  so  had  withdrawn  from  the 
Society. 

The  usual  exchanges  are  being  made  and  have  been  partly 
distributed. 

The  Secretary  wishes  here  to  thank  the  members  and  especially 

the  other  officers  and  the  chairmen  of  the  committees  for  their  help 

in  securing  the  program  for  this  meeting  as  well  as  in  all  other 

Society  work. 

Very  respectfully  submitted, 

C.  N.  BROWN,  Secretary. 


REPORT  OF  TREASURER. 


To  the  President  and  Members  of  the  Ohio  Society  of  Surveyors  and  Civil 
Engineers  ; 

Gentlemen — I  have  the  honor  of  submitting  the  following  as  the 
Annual  Report  of  the  Treasurer,  for  the  Society  year,  from  January 
15, 1808,  to  January  17,  1899: 
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RECEIPTS. 

Balance  on  hand  from  1887 $6  85 

Dues  for  1888 5  00 

Dues  for  1894 5  00 

Dues  for  1895 10  00 

Due8forl896 20  00 

Dues  for  1897 86  00 

Dues  for  1898 157  00 

Membership  fees 28  00 

Advertisements  in  Eighteenth  Report,  1897 80  00 

Advertisements  in  Nineteenth  Report,  1898 5  00 

Sale  of  Reports 2  00 

Total  receipts  for  1898 $30485 

EXPENDITURES. 

Balance  on  Printing  Eighteenth  Report,  1B97 $2862 

Stenographer  and  Report  of  Eighteenth  Meeting 67  10 

Pos  tage 46  00 

Clerk  Hire  and  Typewriting 48  10 

Two  Years  Rent  for  Hall  for  meetings  in  Columbus 24  00 

Express  and  Drayage 26  86 

Office  Supplies — Stationery,  Circulars,  Programs,  etc 40  37 

Expenses  of  Secretary  to  Cincinnati  to  arrange  for  meeting.  9  80 

Sundries 8  22 

Total  expenses  for  1888. $  298  57 

Cash  on  hand 5  78 

$304  35 
There  are  no  unpaid  bills  standing  against  the  Society. 

There  is  a  large  sum  due  the  Society  for  back  dues  of  which 

thirty  or  forty  dollars  may  be  collected. 

It  is  recommended  that  the  annual  dues  remain  as  they  have 

been  for  the  next  year. 

Very  respectfully  submitted, 

C.  N.  BROWN,  Treasurer. 


REPORT  OF  TRUSTEES. 


To  the  President  and  Members  of  the  Ohio  Society  of  Surveyors  and  CHvil 
Engineers : 

Gentlemen — The  undersigned  Trustees  of  this  Society  for  the 
year  1898,  have,  in  accordance  with  the  Constitution,  duly  examined 
the  reports  and  books  of  the  Secretary-Treasurer,  and  beg  leave  to 
report  that  they  find  the  footings  to  be  correct  and  that  proper 
vouchers  for  money  paid  out  are  on  file. 

(Signed)    G.  A.  McKAY, 

J.  B.  WEDDELL, 
J.  M.  HARPER. 
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PRESIDENT'S  ANNUAL  ADDRESS. 

JOHN  L.  GILPATRICK.  GRANVILLiB. 

Gentlemen  of  the  Society  of  Surveyors  and' Civil  Engineers  : 

Four  years 'ago  it  was  the  privillBge  of  our  Society  to  hold  our  an- 
nual meeting  in  this  city.  Those  who  were  present  at  that  meeting 
recall  with  pleasure  the  excellent  program  then  presented  and  the 
untiring  efforts  of  the  Cincinnati  members  to  make  our  visit  agreeable 
and  the  meeting  a  success.  So  well  were  we  entertained  then,  that,  a 
year  ago,  when  through  Brother  Harper,  an  invitation  came  to  hold  this 
session  of  the  Society  in  Cincinnati,  we  promptly  accepted  It.  And 
now,  gentlemen  of  Cincinnati,  we  are  here.  The  Secretary  has  ar- 
ranged a  very  full  program.    Already  we  are  well  on  with  it. 

We  have  come  expecting  a  profitable  session  because  every  mem- 
ber present  is  here  to  contribute  to  the  interest  and  profit  of  every 
part  of  the  program. 

I  am  sure  that  I  express  the  sentiment  of  the  Society  when  I 
say  that  it  will  be  gratifying  to  us  if  engineers  present  who  are 
not  members  of  the  Society  and  others  will  be  free  to  engage  in 
our  discussion. 

My  attention  has  been  directed  to  two  or  three  topics  to  which 
I  invite  your  attention. 

DITCH  LAWS  AND  DRAINAGE. 

The  securing  of  the  granting  of  a  petition  for  the  construction 
of  a  township  br  county  ditch  is  attended  with  so  many  difficulties 
that  it  becomes  well-nigh  impossible  to  obtain  suitable  drainage  for 
many  otherwise  valuable  tracts  of  land. 

In  many  of  our  counties  are  small  areas  containing  from  50  acres  to 
one  hundred  acres  of  land,  which,  from  their  marshy  character  are 
not  available  for  tillage.  They  are  of  little  worth  for  pasture,  a  source 
of  danger  to  stock  during  the  wet  seasons  of  the  year,  and  from 
the  masses  of  decaying  vegetation  growing  upon  them  in  summer^ 
they  become  a  menace  to  the  health  of  the  people  in  their  vicinity. 
Many  of  these  tracts  can  be  completely  drained;  others  only  partially 
drained.  They  are  often  owned  by  men  of  small  means,  who  are 
financially  unable  to  fight  reversals  by  the  township  trustees  or 
county  commissioners,  and  writs  of  injunction  in  the  courts.  These 
tracts  are  generally  surrounded  by  valuable  lands,  which  are  supplied 
with  the  means  of  partial  drainage  and  owned  by  well-to-do  farmers, 
who  offer  every  obstacle  conceivable  to  prevent  an  improvement,  which 
would  make  more  productive  their  own  lands  and  offer  relief  to  the 
owners  of  these  swampy  tracts. 

10 
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It  would  seem  tliat  the  voluminous  ditch  laws  now  on  our  statute 
books  ought  to  oe  sufficient  to  meet  any  emergency  and  perhaps  th^ 
would,  if  properly  interpreted.  But,  however  that  may  be,  there  is 
need  of  new  laws,  or  the  enforcement  of  existing  laws^  or  of  both, 
which  will  ensure  the  drainage  of  such  parcels  of  land,  both  for  the 
health  of  the  people  in  their  immediate  vicinity  and  for  the  general 
prosperity  of  the  state.  In  some  of  these  cases  it  will  soon,  if  not  al- 
already,  become  a  proper  subject  of  investigation  by  the  State  Board 
of  Health.  I  submit  the  query:  What  can  be  done  Xo  overrule  the 
obstructive  tactics  to  drainage  improvements. 

The  rapid  growth  of  our  country  in  population  together  with  the 
cheapening  in  price  of  some  farm  products  as  a  consequence  of  the 
extensive  grain  and  stock  raising  in  the  western  states  makes  it 
necessary  for  some  one  to  devise  ways  and  means  whereby  the  tillers 
of  the  soil  in  the  middle  and  eastern  states  shall  be  able  to  make  '*two 
blades  of  grass  grow  where  now  one  grows."  One  element  in  the 
solution  of  this  problem  is  better  drainage.  Better  drainage  requires 
better  plans.  Better  plans  must  come  from  our  engineers.  They  will 
not  come  from  the  Farmers'  Institute.  These  better  plans  will  follow 
from  a  more  comprehensive  study  of  the  topography  of  the  districts  to 
be  drained.  The  great  trunk  ditches  and  the  smaller  ditches  should  be 
articulated  into  systems  as  are  the  conduits  for  the  drainage  of  cities 
and  towns.  When  such  plans  are  entered  upon  the  farmer  can  drain 
his  fields  and  find  outlets  for  his  tile  without  laying  them  on  top  of  the 
ground. 

Thousands  of  dollars  are  expended  every  year  to  construct  new 
ditches  and  to*  maintain  old  ones,  many  of  which  are  poorly  located, 
and  the  alignment  so  faulty  that  the  head  which  is  small  in  conse- 
quence of  a  very  low  gradient  is  practically  wasted  in  overcoming  the 
loss  in  velocity  of  flow  due  to  sharp  and  unnecessary  bends.  I  do  not 
forget  that  ditches  are  often  located  against  the  Judgment  of  engineers 
in  order  to  avoid  trouble  for  trustees  and  commissioners.  This  class 
of  difficulties  is  more  frequently  met  with  In  counties  where  the  land 
is  rolling.  But  even  in  such  level  counties  as  Allen,  Hancock.  Henry, 
Wood  and  others,  farmers  will  clamor  to  have  the  ditch  follow  the 
boundaries  of  their  farms  and  turn  "square  comers"  at  any  cost. 

In  counties  like  Licking,  Coshocton  and  nearly  all  southeastern 
Ohio,  the  ditches  are  generally  short,  drain  small  areas,  and  fre- 
quently have  small  descent  from  source  to  outlet.  It  Is  in  such  regions 
that  the  most  vigorous  insistance  will  be  made  for  the  ditch  line  to 
bend  around  three  sides  of  every  potato  patch  and  follow  the  tor^ 
tupus  track  of  the  old  channel,  and  for  what  good  reason?  None 
whatever.  Nevertheless  the  line  is  established  at  the  expense  of 
a  lower  gradient,  lower  velocity  of  flow,  increased  length  of  line 
and  consequent  increase  in  expense  of  construction  and  of  future  main- 
tenance. 
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Rfil-SURVET   OP  THE  STATE. 

The  lack  of  uniformity  In  the  surveys  of  the  different  portions  of 
the  state  has  not  escaped  the  attention  of  the  members  of  this 
Society.  In  the  northeastern  portion  of  the  state,  we  have  the  Con- 
necticut Reserve;  along  the  Ohio  river  is  the  Ohio  Company's  Pur- 
chase; in  the  southwest  corner  a  small  tract  known  as  the  Symmes' 
Purchase;  in  the  west-central  portion  we  find  the  Virginia  Military 
Lands;  beginning  at  the  Scioto  river  in  Franklin  county,  and  ex- 
tending east  for  a  distance  of  forty-eight  miles  in  a  strip  of  land 
four  and  a  half  miles  wide,  called  the  Refugee  Lands;  in  the  east- 
central  part  of  the  state  are  the  United  States  Military  Lands,  and 
finally  within  this  last  named  portion  is  a  tract  known  as  the  Licking 
Land  Ca's  Purchase,  comprising  about  thirty  thousand  acres,  which 
was  originally  subdivided  into  hundred-acre  lots.  Another  very  an- 
noying and  much  to  be  regretted  fact  is  that  many  township  comers 
and  lot  comers  and  also  witness  trees  are  lost  completely,  while  those 
now  in  existence  are  disappearing  rapidly. 

I  venture  the  suggestion  that  a  re-survey  of  the  state  would  be  a 
very  wise  economy.  A  survey  now  made  with  modem  appliances  and 
methods  would  have  many  advantages  over  the  primitive  surveys  in 
accuracy.  The  new  monuments  erected  would  serve  as  land  marks 
for  future  sub-divisions.  It  would  facilitate  in  a  high  degree  the  de- 
scription of  parcels  of  land  in  deeds  of  conveyance  and  especially 
on  our  country  records.  It  would  bring  the  entire  state  under  one 
general  system  of  land  surveying,  namely,  the  United  States  system, 
than  which  there  is  none  better  in  this  country  at  least.  Future  con- 
veyances would  be  made  by  reference  to  the  new  survey.  And  thus 
many  neighborhood  quarrels  over  disputed  lines  followed  by  expensive 
litigation  would  be  avoided.  There  are,  no  doubt,  grave  objections  to 
a  re-survey,  but  when  all  objections  have  been  entered  they  will  be 
found  of  small  moment  when  compared  with  the  advantages. 

TOPOGRAPHICAL  SURVEY. 

A  year  ago  considerable  interest  was  taken  in  urging  upon  the 
attention  of  the  Legislature  the  value  of  a  topographical  survey  of 
the  state.  It  will  be  remembered  that  the  United  States  government 
proposed  to  bear  part  of  the  expense  of  the  survey. 

Every  engineer  interested  in  questions  of  drainage  or  water  supply  or 
road  building  of  any  sort,  would  find  the  topographical  map  of  great 
value.  In  conjunction  with  the  topographical  survey  and  at  small 
additi(mal  cost  the  land  survey  could  be  ccHnpleted. 

If  we  hold  the  same  opinion  concerning  this  matter  today,  that 
we  held  a  year  ago,  then  it  would  be  well  that  measures  be  under- 
taken now  to  urge  upon  members  of  the  Legislature  the  value  of  a 
topographical  survey  and  the  importance  of  making  the  necessary  ap- 
propriation for  the  same.  If  the  Society  concurs  in  the  opinion  that 
a  re-survey  of  the  state  is  desirable  for  the  purpose  of  having  one 
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uniform  method  of  describing  the  lands  of  the  state,  and  for  the 
purpose  of  establishing  new  monuments  to  govern  in  future  sub-diri* 
sions  then,  it  might  be  well  to  have  a  committee  report  a  plan  in 
furtherance  of  these  ends. 

LABOR   AND   MACHINERY. 

The  opposition  of  labor  to  machinery  is  proverbial.  This  opposi- 
tion arises  from  an  unwillingness  on  the  part  of  the  laboring  man  to 
change  his  line  of  work,  from  fear  that  he  will  lose  his  means  of  live- 
lihood, from  inability  to  adapt  himself  to  new  conditions,  from  a  lack 
of  intelligence  to  comprehend  the  advantages  which  will  follow  from 
the  introduction^  of  machinery  and  from  a  narrow  and  unwise  sel- 
fishness. 

These  proportions  are  so  evidently  true  that  I  can  scarcely  hope  to 
escape  censure  at  your  hands,  for  naming  them.  My  apology,  however,  for 
thus  inviting  your  attenticm  is  this;  we  often  forget  the  bearing  of  these 
propositions  upon  ourselves  and  upon  our  own  interesta.  No  one  class 
can  for  any  considerable  time  improve  its  own  condition  without  con- 
tributing something  to  the  general  well-being  ot  society.  It  is  whoHy 
within  the  range  of  possibilities  that  this  Society  both  individually  and 
collectively  render  important  and  eflFective  service  toward  a  more  cor- 
rect view  of  the  relation  and  advantages  of  machine^y  to  labor.  If 
what  we  are  pleased  to  call  improvements  in  doing  the  work  of  the 
world  are  not  improvements,  then  the  world  is  moving  backward 
and  the  condition  of  the  human  race  in  a  state  of  barbarism  is  pre- 
ferable to  that  which  we  enjoy.  It  goes  without  saying,  that  this 
body  of  men  does  not  believe  that  improvements  in  machinery,  im- 
provements in  methods,  improvements  In  material  are  at  variance  with 
human  progress  in  general,  or  with  any  desirable  interest  of  the  labor- 
ing man  in  particular.  But  it  may  be  an  open  question  as  to  whether 
or  not,  we  are  contributing  our  full  share  to  the  work  of  allaying  the 
contention  between  labor  and  machinery. 

It  was  a  sad  day  for  the  coal  heavers  on  the  docks  at  Toledo  and 
Sandusky  when  those  great  machines  were  started,  which  seized  a  30- 
ton  car  of  coal,  lifted  it  to  the  top  of  an  incline,  turned  it  bottom-side 
up  and  poured  the  coal  into  chutes  which  conveyed  the  coal  into  the 
hold  of  the  coal  ship. 

It  was  a  sad  day  for  those  men  when  the  machines  were  started. 
They  sat  on  the  docks  filled  with  gloomy  forebodings.  They  won- 
dered where  and  how  they  would  be  able  to  earn  the  next  sack  of 
flour.  Many  were  bitter  and  outspoken  against  the  man  who  Invented, 
against  the  men  who  built  and  against  the  cmnpanies  who  used  these 
machines.  The  work  of  these  coal  heavers  was  heavy  and  wearing, 
and  their  wages  were  not  large,  but  they  were  wUltng  to  accept  the 
situation  because  it  brought  them  bread.  But  now  this  means  of  live- 
Hbood  was  taken  away.  They  are  not  quick  to  adjust  themselves  to 
new  conditions,  and  they  see  little  ahead  but  destitution  and  death, 
and  so  they  decry  these  new  applications  of  power. 
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But  there  is  another  side  to  this  coal  business.  Up  the  lakes 
are  great  cities  filled  with  people  just  as  needy  aa  these  coal  heavers. 
Over  the  treeless  country  adjacent  to  these  lake  cities  tSce  other 
people  directly  or  indirectly  dependent  upon  this  coal  for  its  power 
to  keep  them  warm  and  to  cook  their  food.  Their  dimes  and  their 
dollars  are  as  dear  to  them  as  are  the  dimes  and  dollars  of  the  coal 
heaver  are  dear  to  him.  And  when  they  give  their  dollars  in  exchange 
for  coal,  they  want  as  much  aa  possible,  and  they  want  it  in  as  good 
condition  as  possible.  These  great  machines  make  it  possible  to  de* 
liver  the  coal  to  the  consumer  in  better  condition  and  at  less  cost  than 
when  handled  by  these  coal  heavers.  Thus  for  every  60  men  idle  by 
the  operation  of  these  machines,  5000  are  benefited. 

Twenty-five  years  ago  the  charcoal  iron  interests  in  this  state  were 
wrecked  by  the  introduction  of  the  cheaper  process  of  making  steel. 
The  result  of  the  change  in  the  mode  of  making  steel  destroyed  the 
industry  of  wood  chopping  and  charcoal  making.  But  the  new  steel 
industry  developed  rapidly  along  every  line  where  soft  iron  had  been 
used  and  onward  into  hundreds  of  hitherto  untried  fields,  with  the 
result  that  at  once  many  times  as  many  men  were  called  for  in  the 
new  industry  as  had  been  displaced  from  the  old,  while  today  the 
steel  industry  directly  and  indirectly  furnishes  employment  for  a 
thousand  men  where  one  was  employed  twenty-five  years  ago. 

New  uses  of  steel  were  suggested.  These  suggestions  called  for 
new  machinery.  The  new  machines  many  times  multiplied  by  reason 
of  the  enormous  quantities  of  the  manufactured  products  called  for, 
have  furnished  employment  for  the  vast  army  of  laborers. 

Our  wants  both  apparent  and  real  have  increased  and  are  sllll 
increasing  at  an  astounding  rate.  To  gratify  one  want  was  to  bring 
into  existence  a  half  dosen  new  wants. 

To  meet  the  demands  of  the  appetite  we  call  upon  the  provisicm 
merchants  for  the  fish  of  the  sea  and  the  fruit  of  the  southland.  To 
gratify  pride  in  dress  our  merchants  each  year  must  offer  something 
new  and  more  wonderful  than  has  ever  been  looked  upon  before.  In- 
deed the  outfitter  in  every  line  Is  driven  wild  with  the  demands  made 
upon  him  for  somthlng  new,  something  varied  in  form,  material  and 
exquisiteness,  something  new  in  its  purpose  and  In  Its  power.  And  so 
the  outfitter  calls  on  the  artisan  for  designs  and  he  in  turn  drives  the 
inventor  to  the  construction  of  a  machine  to  produce  the  article  of 
his  design  which  shall  afford  passing  gratification  to  its  possessor. 

Now  all  this  is  well.  The  good,  the  true  or  the  beautiful  may  be 
perverted,  but  it  is' well  that  as  a  people  we  have  aspirations  for  that 
which  at  least  seems  to  improve  our  condition  and  which  in  fact  does 
in  most  cases  benefit  us. 

But  there  are  large  numbers  who  forget  that  the  introduction  of 
machinery  cheapens  production  and  thereby  brings  within  the  ability 
of  many  to  purchase  not  only  the  necessaries  of  life  but  large  num- 
bers of  articles  which  gratify  desire  and  contribute  to  our  well-being. 


Thej  also  tar^tt  thMt  tlw 
hnnuui  labor  tioUi  im  kind  and 

Conalda-  the  redncCkm  in  the  amoait  oC  hard  labor  im 
coltiiral  indnotiica  doe  to  niarhiaery.  What  a  gain  to 
operatiM'  and  miner  alao  ia  the  modi-talked  of  and  mneh-aboaed  ''coal 
tip^e."  It  ia  Impoailbla  to  eatlmata  the  aoHNint  of  hard  labor  froat 
whieh  the  laboring  men  eimneetad  with,  osr  wining  intemta  of  all 
Undo  are  atred  by  machlnerj.  Many  wining  intereata  but  for  machin- 
ery woold  oeaae  abaolntely.  Modem  ahip-boilding  woold  be  impoaeiUe 
if  the  element  oi  machinery  were  eifminafwi  The  battleahlp,  which 
coat  three  milli<m  dollars,  eoold  not  be  boilt  for  three  thooaand  mil- 
lions, nor  for  any  number  of  mlllioaa  if  we  take  from  the  hamb  of 
the  worlonen  their  warhfnwi'  Onr  woridng  men  do  not  folly  eomiire- 
hend  how  far-reaching  and  how  calamitous  would  be  the  resalta  whidi 
would  follow  jCrom  the  doing  away  with  machinery.  When  they 
can  be  led  to  understand  that  machinery  changes  the  channels  and 
diminishes  the  severity  of  labor  but  doea  not  dimJniah  the  amount 
ci  human  labor  we  shall  haTe  fewer  labor  troubles.. 

When  the  horse-car  first  appeared  on  our  streets  it  changeu  the 
cab  driTer  to  the  car  driTor,  when  the  trolley  car  displaced  the  horse- 
car  the  cab  drirer  became  the  motorman  and  the  stablemen  in  charge 
of  the  hornea  became  the  repairers  and  workmen  about  the  car  stables 
and  the  power  plants.  These  new  applicationa  of  machinery  to 
tramqiortatlon  haTe  been  a  boone  to  people  of  small  means.  The  5-oent 
fare  enables  them  to  ride  where  the  charge  for  a  carriage  would  haye 
been  prohibitive.  The  demands  for  quick  tranalt  were  beyond  the 
limits  of  animal  power  to  supply.  Electrical  energy  takes  the  place 
of  animal  power  and  armiea  of  men  are  called  for  at  the  mlnea,  other 
armies  to  transport  and  manufacture  the  cc^per  and  Irtm  and  still 
other  armies  to  furnish  equipment,  to  construct  and  operate  the  roaos 
and  assist  the  pu4,.«c  in  using  this  new  meana  of  oonTeyance.  But 
some  one  remarks  that  electricity  has  destroyed  the  horse-growing 
industry  of  the  farmer.  True,  it  is  not  what  it  was  in  the  palmy  days 
of  the  horse-car,  but  there  will  always  be  a  demand  for  horses.  And  the 
farmer,  like  other  laboring  men,  must  adjust  himself  to  the  new  con- 
b^cions  and  avail  himself  of  the  greater  comfort  and  of  the  che^»er 
and  safer  meinod  of  travel  w..en  the  trolley  car  becomes  aa  familiar 
in  the  country  as  now  in  the  larger  towns.  It  baa  been  suggested 
that  he  will  die  in  the  adjustment  To  thia  we  can  only  say  tnat  If 
he  is  determined  to  die,  if  he  will  not  make  an  effort  to  get  out  of  the 
rut,  to  learn  or  to  discover  some  new  way  of  earning  a  dollar  then  we 
shall  be  compelled  to  say  to  him.  "Farewell.  Brother  Crawford!*' 

If  we  do  not  assent  to  the  doctrine  of  the  survival  of  the  fittest, 
we  will  agree  that  the  greatest  good  to  the  greatest  number  should 
obtain. 

I  think  that  we  are  safe  in  concluding  that  the  use  of  machinery 
lowers  prices,  lightens  the  labor  of  men,  changes  the  kind  of  labor, 
stimulates  desire  so  that  the  more  we  have  the  more  we  want,  multi- 
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plies  the  varietlee  of  employment  and  calls  for  higher  degree*  of  in- 
telligence among  all  dasseB  of  workmen. 

Labor  troubles  drlye  employers  to  discover  ways  and  means  whereby 
their  business  operations  shall  be  independent  of  ignorant  and  smne- 
times  insolent  workingmen.  These  efforts  result  in  new  methods  and 
new  machines  for  doing  work.  The  very  beginnings  ot  the  applicar 
tions  of  steel  in  ship-building  in  England  were  due  to  labor  troubles,  as 
set  forth  in  an  article  on  "Steel  Foundatlmi  of  the  Ship-builder's  In^ 
dustry/'  in  the  December  number  of  the  Bngineerlng  Msgasine.  Di- 
rectly the  introduction  of  machinery  in  that  industry  enabled  one 
man  to  do  the  work  formerly  done  by  a  dosen  men.  But  in  a  short 
time  the  prouucts  of  these  machines  come  into  such  favor  that  multi- 
tudes of  men  of  a  higher  order  of  intelligence  and  skill  were  em- 
ployed in  assembling  these  products  into  the  great  battleships.  Energy 
intelligently  directed  brings  things  to  pass.  Men  need  to  be  trained 
to  see  things  in  their  true  relations.  It  is  said  that  "the  schoolmaster 
is  abroad  in  the  land."  Well,  we  are  glad  he  is,  but  if  he  were  many 
times  multiplied,  there  are  many  of  us  who  would  not  receive  his  in- 
struction. Many  of  us  who  would  not  in  our  boyhood,  receive  instruc- 
tion from  schoolmasters  or  others.  Many  ot  us  who  have  had  to  be 
lashed  and  pounded  by  the  world  before  we  would  try  to  learn.  But 
there  comes  a  time  all  too  late  for  largest  acquisition,  when  though  our 
opportunity  is  meagre  and  our  ability  dwarfed  we  dure  glad  to  learn.  It 
is  to  men  of  this  class,  that  we  of  this  organization  owe  a  service. 
Our  professional  duties  bring  us  in  contact  with  men  of  nearly  all 
trades.  The  severity  of  our  duties  at  mice  puts  us  in  touch  with  them. 
Our  position  makes  us  their  leaders  for  the  time.  What  we  say  to 
them  is  remembered  and  quoted  by  them.  In  these  conversations 
quietly  but  purposely  carried  on,  it  is  possible  to  explain  to  men  who 
have  been  less  favored  than  ourselves  the  relations  of  machinery  to 
labor,  of  labor  to  capital,  the  difficulties  which  attend  each,  how  many 
of  their  troubles  are  inevitable,  while  others  may  be  easily  overcome. 
We  can  interest  and  instruct  many  of  these  men,  and  help  them  to 
a  better  plane  of  living  to  greater  productiveness  so  far  as  their  labor 
is  concerned,  and  to  a  higher  order  of  citizenship. 
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REPORT  OF  COMMITTEE  ON  LAND 

DRAINAGE. 

JOHN  W.  STUMP,  CIBCLBVILUE.  OHIO. 

Mr.  Preftid«nl  and  Members  of  the  Society:  The  subject  of  land 
drainacre  has  been  one  of  great  interest  to  the  tillers  of  the  soil  for  ages 
past  and  many  are  the  methods  used  to  rid  the  soil  of  Its  surplus  of 
water,  extending,  if  you  please,  from  the  leveling  down  of  a  few  slight 
eleyations  on  the  surface  In  the  course  of  the  smaller  streams  to  the 
building  of  dykes  and  pumping  the  water  out.  As  a  science  the  subject 
of  land  drainage  has  not  received  much  attention,  neither  has  It  been 
discussed  in  farm  journals  or  magazines  until  within  the  last  few  years. 
In  fact  the  farmers  themselves  have  not  given  the  subject  much  thought 
until  within  the  remembrance  of  any  member  of  the  society.  The  early 
settlers  of  our  great  state  did  not  regard  the  flat  lands  of  the  northwest 
or  the  flat  elevated  portions  of  the  south  and  east  as  being  very  valuable 
because  the  land  was  wet  and  had  no  natural  outlet  sufficient  to  drain 
the  soil  of  its  surplus  of  water.  Hence  the  early  settlers  of  our  state 
choose  to  locate  on  the  rolling  portions  along  the  larger  streams.  Later 
on  it  was  found  that  these  flat  lands  were  just  as  productive  as  any  if 
they  could  be  drained. 

In  building  public  thoroughfares  in  the  state,  the  land  in  these  wet 
sections  was  drained  to  a  noticeable  extent  by  side  ditches  or  trenches 
cut  to  gel  dirt  to  make  the  subgrade  or  Alls,  and  many  were  the  farmers 
who  constructed  small  open-  drains  leading  into  these  side  ditches.  Fur- 
ther on  large  open  ditches  were  constructed  through  the  farms  for  the 
special  purpose  of  draining  the  land  of  its  surplus  of  water.  But  later 
it  was  found  that  to  maintain  an  open  ditch  in  good  working  order  it  re- 
quired a  great  deal  of  valuable  land  and  much  care.  So,  many  forms  of 
underground  drains  have  been  devised,  but  none  of  them  have  proven 
very  successful,  either  practically  or  financially,  except  the  tile  drain, 
and  this  only  in  the  smaller  ditches.  Such  drainage  as  is  needed  in 
some  of  our  northwestern  counties,  tite  will  not  suflSce  and  open  ditches 
must  be  maintained.  In  these  counties  large  ditches  are  cut  that  re- 
semble canals  and  are  so  large  that  it  is  impossible  to  tile  them.  The 
largest  practical  size  of  tile  to  be  used,  coming  within  the  knowledge 
of  the  writer,  are  fifteen  and  eighteen-lnch  tile.  Here  in  our  secti<m 
of  the  country  the  topography  is  such  that  it  is  cheaper  to  maintain  open 
ditches  that  would  require  a  larger  tile  than  fifteen  or  elghten-inch  tile, 
than  by  using  a  larger  size.  • 

Open  ditches  in  slightly  rolling  districts  receive  the  surface  water 
quicker  than- a  tile  ditch,  hence  here  an  open  ditch  is  more  valuable  to 
get  rid  of  the  flood  water  than  a  tile  ditch.     But  when  the  ground  has 
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become  thoroughly  saturated  with  water,  open  ditches  are  not  very 
valuable  outlets  for  water  within  the  soil.  In  some  parts  of  our  county, 
Pickaway,  where  the  ground  is  rolling,  the  excess  of  water  within  the 
soil  remains  there  so  l<mg  in  the  spring  that  a  crop  cannot  be  put  in  at 
the  proper  time  without  underground  drainage  or  else  work  the  ground 
while  it  is  yet  too  wet  Knowing  now  that  underground  drains  are  bet- 
ter to  take  away  the  water  within  the  soil  than  open  drains,  while  open 
drains  are  better  to  take  away  the  flood  water  on  the  surface  than  under 
drains,  we  hare  begun  to  uae  in  our  county  both  underground  and  open 
drains  in  conjunction.  Tbat  is,  the  land  is  properly  tiled  throughout 
the  entire  basin  with  a  shallow  open  drain  constructed  Just  over  the 
tile.  This  open  drain  is  given  a  grade  like  that  of  the  tile,  but  it  is 
made  wide  and  not  very  deep,  so  that  it  can  be  easily  farmed  over,  and 
yet  take  a  great  deal  of  the  surface  water.  Open  drains  constructed  as 
above  over  the  m«dn  lines  of  the  tile  ditches  are  very  valuable,  as  they 
will  take  one-fourth  or  more  of  the  water  that  falls  upon  the  ground, 
thus  relieving  the  under  drains  of  a  grreat  amount  of  work.  It  was 
thought  at  first  by  many  of  our  land  owners  that  to  have  a  stream  of 
water  flowing  down  over  the  growing  crops  would  be  injurious  to  them, 
but  experience  has  proven  that  no  injury  results.  Our  land  owners  all 
claim  that  the  best  crops  are  in  these  open  drains  over  the  tile  ditches. 
This  stream  of  water  flowing  in  the  open  drains  lasts  but  little  longer 
than  the  storms,  hence  it  is  not  likely  that  the  growing  crops  will  ever 
be  destroyed  or  even  damaged.  In  a  dry  season  as  we  had  last  summer, 
the  best  corn  in  the  fields  grew  in  these  open  drains  over  the  tile 
ditches,  hence  it  cannot  be  maintained  that  a  tile  ditch  is  injurious 
to  crops  during  a  dry  season.  As  there  is  no  law  bearing  upon  the  con- 
struction of  open  drains  over  tile  drains,  these  open  drains  are  con- 
structed and  kept  open  by  the  land  owners  by  mutual  consent  or  by  an 
article  of  agreement.  We  have  one  tile  ditch  here  about  three  miles 
long  that  had  no  open  drain  constructed  over  the  tile  drain  when  the  tile 
drain  was  laid.  In  places  the  tile  is  six  and  seven  feet  below  the  surface, 
but  at  the  head  the  tile  is  about  three  feet  deep.  At  the  head  of  this 
ditch  no  trouble  is  experienced  in  getting  the  water  away,  but  further 
down  the  water  lies  upon  the  surface  so  long  that  the  crops  are  often 
destroyed  before  the  surface  water  soaks  away.  Twice  I  have  been 
called  upon  the  line  of  this  ditch,  at  different  i>ointe,  to  see  if  there  was 
not  something  wrong  with  the  tile,  as  it  did  not  do  the  work  expected 
of  it.  I  examined  the  tile  carefully  and  found  that  it  was  laid  nicely 
to  a  grade  of  one  and  one-quarter  to  one  and  one-half  inches  fall  to  one 
hundred  feet  and  that  when  the  water  got  into  the  tile  it  went  away 
nicely.  But  a  further  examination  revealed  the  fact  that  there  was  not 
a  single  lateral  throughout  the  whole  line  of  the  ditch,  that  the  tile  were 
six  and  seven  feet  underground  and  Imbedded  throe  to  four  feet  in  a  blue 
gravelly  clay.  I  furiher  noticed  that  there  was  no  open  drain  over  the 
tile  drain,  and  that  the  only  way  the  water  could  get  away  through  the 
tile  was  to  penetrate  the  ground  through  this  blue  clay.  To  do  this  would 
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take  days  and  sometimes  weeks  for  the  water  to  get  away.  I  recom- 
mended the  construction  of  laterals  every  one  hundred  or  <me  hundred 
and  fifty  feet  and  the  construction  of  an  open  drain  over  the  tile  drain 
throughout  the  entire  length  of  the  ditch.  The  open  drain  has  partly 
been  constructed  and  a  num'ber  of  laterals  put  in,  and  already  a  change 
has  been  noticed.  I  have  no  fear  as  to  good  results  after  the  open  drain 
is  constructed  and  a  sufficieDt  number  of  laterals  are  put  in.  A  good 
many  land  owners  iu  our  seotton  it  country  think  that  ISie  land  is  suffi- 
ciently drained  when  the  main  line  is  constructed;  that  the  wat^  will 
come  from  all  directions  and  enter  the  tile  ditch  and  then  pass  on  out 
into  the  main  ditch  very  rapidly.  This  the  water  will  do  as  rapidly  as  it 
can,  but  sometimes  the  tile  ditch  is  so  deep  or  the  soil  in  which  the  tile 
is  laid  is  so  impervious  to  water  that  the  growing  crops  will  be  destroyed 
before  the  surface  water  can  penetrate  the  soil  to  get  away  through  the 
main  tile  ditch.  Now,  if  a  sufficient  number  of  laterals  are  constructed 
from  two  and  one-half  to  three  feet  deep,  the  water  will  enter  them  rap- 
Idly  and  pass  on  out  through  the  main  ditch.  Also  if  a  shallow  open 
drain  is  constructed  over  the  main  line  the  depth  of  earth  over  the  tile 
is  lessened  and  therefore  the  water  can  penetrate  to  the  tile  here  more 
rapidly  and  get  away,  thus  giving  the  very  best  practical  results. 

In  the  last  few  years  quite  a  number  of  writers  have  expressed  them- 
selves as  to  how  deep  tile  should  be  laid  in  the  ground.  Though  we 
have  engineered  the  construction  of  many  a  ditch,  yet  we  have  been 
unable  to  find  a  depth  that  would  suit  more  than  one  case.  In  our  sec- 
tion we  are  guided  somewhat  by  the  topography  of  the  country  and 
character  of  the  soil,  but  mainly  by  the  practical  results  to  be  obtained. 
If  we  get  a  good  grade,  we  have  to  go  quite  deep  in  places,  while  at  others 
we  have  to  go  quite  shallow;  if  we  go  below  our  outlet  we  have  trouble 
in  keeping  the  tile  free  of  silt  and  in  good  working  order;  if  we  place  the 
tile  too  deep  in  a  tenaceous  soil,  the  growing  crops  are  destroyed  before 
the  water  can  get  away  through  the  tile.  For  our  main  ditches  we  like 
to  place  the  tile  from  3  1-2  to  4  1-2  feet,  and  our  laterals  from  2  1-2  to  3 
feet  deep.  It  is  rarely  we  get  Just  what  we  want,  for  we  have  placed 
the  tile  in  main  lines  less  than  3  1-2  feet  and  greater  than  4  1-2  feet. 

If  the  soil  is  very  porous  we  place  the  tile  deep,  so  we  can  drain  as 
large  a  territory  as  possible;  if  the  soil  is  a  clay  tenacious  soil,  we  place 
the  tile  shallow  and  the  laterals  from  60  to  75  feet  apart  In  establish- 
ing a  grade  we  use  whatever  we  can  get.  In  some  places  we  can  get 
only  about  one  inch  fall,  or  less,  to  one  hundred  feet,  while  in  other 
places  we  can  get  2  to  3  inches  fall  to  one  hundred  feet.  The  tile  ditch 
mentioned  above  has  a  grade  of  about  1  1-4  inches  fall  to  one  hundred 
feet.  It  was  necessary  to  put  the  tile  in  the  ground  from  6  to  7  feet 
deep  for  nearly  3-4  the  length  of  the  ditch  in  order  to  get  an  outlet  By 
going  so  deep  the  tile  was  laid  in  a  blue  gravelly  clay,  which  is  very 
impervious  to  water.  The  ditch  was  constructed  in  the  winter  of  1894-5 
and  but  very  little  good  has  resulted  to  the  farmers  along  the  line  of  the 
ditch  since  Its  construction,  because  the  tile  is  too  deep  for  the  kind  of 
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eoil,  so  that  the  water  remAlns  so  long  upon  the  surface  that  the  crops 
are  destroyed.  It  has  often*  been  said  that  the  deeper  the  tile  the  better, 
but  from  our  experience  I  have  concluded  that  to  obtain  the  best  prac- 
tical results,  we  crhould  not  go  too  deep,  that  is  so  deep  as  6  to  7  feet, 
unless  it  is  necessary  to  get  an  outlet  for  the  main  drains.  A  ditch  con- 
structed as  last  above  mentioned  will  not  only  be  very  inactive,  but  will 
be  very  expensive,  something  which  is  very  much  desired  to  be  avoided. 
When  tiles  are  placed  so  very  deep  it  will  be  necessary  to  construct 
a  number  of  laterals  at  these  places  with  a  depth  of  2  2-1  to  8  feet  deep» 
so  that  the  water  may  have  a  ready  access  to  the  main  drains.  In  a 
porous  soil,  the  deeper  the  tile  the  larger  the  area  that  will  be  drained; 
but  there  is  a  limit  at  which  we  must  stop  for,  the  larger  the  territory 
drained  the  longer  the  time  will  be  to  do  it,  and  the  time  may  be  so 
long  that  the  water  will  do  more  injury,  as  in  the  case  mentioned  above, 
than  we  will  get  good  from  the  deep  tile.  Therefore,  we  must  not  put  the 
tile  in  so  deep  as  to  prevent  the  water  from  gretting  away  within  a  rea- 
sonable length  of  time,  nor  so  shallow  as  not  to  drain  a  fair-sized  area  of 
land  and  aerate  the  soil  well.  When  a  ditch  is  to  be  constructed,  care 
should  be  taken  in  locating  the  main  drains  as  well  as  the  laterals.  No 
ditch  should  have  sharp  turns  either  vertically  or  horizontally.  Also  in 
locating  an  underground  drain  it  should  be  so  located  that  it  will  not 
only  drain  the  soil  of  its  surplus  of  water,  but  that  it  will  get  as  much 
of  the  surface  water  as  possible.  In  order  to  do  this  the  under  drains 
must  be  located  as  near  as  practical  in  the  lowest  ground.  The  surface 
water  then  will  always  be  over  the  under  drain  and  have  the  best  possi- 
ble chance  to  enter  the  tile.  In  this  way  the  most  of  the  surface  water 
will  soak:  into  the  soil  and  pass  out  through  the  tile,  thus  preventing  a 
great  deal  of  scouring  on  the  main  line  of  the  ditch.  Further,  If  the 
under  drains  are  located  in  the  lowest  ground,  they  will  drain  a  larger 
area  than  if  they  are  not  so  located. 

DISCUSSION. 

J.  C.  Cronley:  In  placing  15-inch  land  tile  in  the  ground,  is  there 
not  danger  of  their  cracking  lengthwise,  not  from  pressure,  but  from  the 
cold  air?  We  have  had  some  exi>erience  In  that  way,  and  have  about 
concluded  that  drains  of  that  size  should  be  sewer  pipe. 

J.  W.  Stump:  We  are  using  for  sizes  of  12-inch,  15-lnch  and  18-lnch 
drains,  sewer  seconds  3-inch  long.  B\>r  smaller  sized  drains  we  use 
common  land  tile.  We  have  never  had  any  trouble  with  them.  Our  only 
trouble  has  been  to  get  them  laid  properly.  In  some  cases  we  have  been 
compelled  to  take  up  and  relay  the  pipe  on  solid  foimdation;  but  we 
have  had  no  trouble  from  breakage  from  any  cause. 

President  Oilpatrick:  Mr.  Stump  refers  to  an  important  point  when 
he  comments  upon  the  inefficiency  of  laws  as  to  cleaning  out  of  ditches. 
In  the  present  state  of  the  law  would  it  not  be  advisable  in  such  cases^ 
instead  of  attempting  any  process  for  cleaning  out  under  the  law,  to 
have  a  new  petition  proposing  an  entirely  new  route,  rather  than  to  go 
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throo^h  with  the  trouble  of  recleaning?     I  don't   know   whether  that 
would  be  feasible. 

J.  W.  StUDOfp:  We  have  had  two  cases  of  petitions  for  the  cleaning 
oat  of  a  ditch  where  we  could  not  very  well  put  in  a  new  ditch,  because 
there  was  already  a  county  ditch.  One  petition  was  for  the  cleaning 
out  of  160  rods.  We  could  not  find  any  law  upon  the  subject  oC  county 
ditch  cleaning  out,  so  we  are  proceeding  by  mutual  consent  ot  the  land- 
holders. 

President  Gilpatrick:  Could  not  a  petition  be  started  to  lay  a  ditch 
along  that  particular  line,  starting  new,  saying  nothing  about  the  old 
ditch? 

J.  C.  Cronley:    That  could  be  done,  and  is  done  very  often. 

J.  W.  Stump:  It  is  already  a  county  ditch.-  Gould  there  be  another 
county  ditch  on  the  same  line? 

J.  C.  Cronley:  In  our  county  and  in  the  adjoining  counties  of  Van 
Wert,  Hancock  and  Putnam  that  has  been  done.  Mr.  Stump's  idea  of 
combining  both  the  tile  and  open  ditch  is  my  solution  of  the  whole  ditch- 
ing problem,  except  as  to  the  outlet.  A  year  or  two  ago  we  had  7000 
feet  of  Ule  put  in;  the  petition  in  the  first  place  called  for  an  open  ditch. 
I  advised  the  party  to  let  me  make  a  Ule  ditch,  and  I  would  leave  an 
open  space  above  through  which  the  surface  wat^*  could  flow;  and  when 
no  surface  water  was  there  the  tile  would  carry  off  the  other,  £^7e^y 
200  feet  we  placed  an  inJet  at  the  bottom  of  the  old  ditch,  with  a  grate 
over  IL  I  watched  that  ditch  for  two  or  three  years,  and  it  has  worked 
as  well  as  anjrthing  can  work  ever  since  it  was  constructed. 

President  Gilpatrick:  How  are  those  drops  constructed?  Do  yon 
simply  place  tile  on  end? 

J.  C.  Cronley:  We  had  12-inch  Ule  in  that  ditch,  and  every  200 
feet  we  placed  a  tile  upright  over  a  €-inch  hole  in  the  ditch  tiling  ex- 
tending up  to  the  bottom  of  the  open  ditch  above,  and  covered  by  a 
perforated  grate  or  lid.  We  had  no  trouble  with  the  lids.  The  only 
trouble  was  the  outlet.  *The  ditch  was  through  quicksand,  and  they 
told  me  it  would  be  Impososible  to  Ule  thaL  They  said  it  was  tried 
before,  and  was  a  failure.  I  made  the  contractor  wait  until  real  dry 
weather,  some  time  in  the  last  of  August,  and  began  at  the  ouUet  of  the 
open  ditch  and  cleaned  that  out.  W^hen  we  came  up  to  where  the  Ule 
was  to  begin,  the  ditch  was  dry.  Where  the  quicksand  was  it  was  as 
hard  as  a  floor.  We  laid  the  Ule  and  placed  long  grass  around  each 
joint,  and  took  the  clay  from  the  top  of  the  ditch  and  placed  it  on  the 
sides  and  on  top.  covering  the  tile  and  then  loose  stuff  on  top.  It  has 
kept  in  place  ever  since. 

President  Gilpatrick:  I  would  ask  Mr.  Stump  If  he  had  any  trouble, 
with  his  ditch,  cutting  down  to  the  line  of  the  tile  and  uncovering  it? 

J.  W.  Stump:    We  have  had  no  such  trouble  as  yet. 
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LAND  DRAINAGE  IN  SENECA  COUNTY. 

CHAS.  J.  PETERS.  TIFFIN. 

There  have  been  apiH'axlniately  10,000  feet  of  tile  and  10  1-2  miles  of 
open  ditch  constructed  in  Seneca  county  during  the  year  of  1898,  under 
petitions  to  the  County  Commissioners  for  county  ditches.  The  tile  used 
were  about  one-half  sewer  pipe  (seconds)  and  the  other  half  common 
drain  tile,  ranging  in  sizes  from  4-inch  to  12-inch. 

The  County  CommissiiHiers  have  furnished  nearly  7  miles  of  tile  ta 
private  parties  and  to  the  township  trustees  of  the  several  townships, 
ranging  in  sizes  from  6-inch  to  30-inch,  mostly  sewer  pipe.  I  don't  con- 
sider this  plan  commendable  for  the  reason  that  the  tile  in  a  great  many 
cases  are  poorly  laid,  and  the  proper  care  and  Judgment  is  not  generally 
exercised  in  determining  the  sizes  of  tile  used.  Besides  there  is  no 
proper  record  of  where  the  tile  are  laid,  their  depth,  size,  kind  or  align- 
ment. 

Of  the  10  1-2  miles  of  open  ditch  about  6  miles  were  deepening  and 
widening,  3  miles  new  and  11-2  miles  cleaning  out  under  the  statute 
providing  for  the  apportionment  to  be  made  in  sections  of  labor  propor- 
tional to  the  original  assessments.  I  am  very  thankful  that  there  was 
but  one  Job  of  the  latter  kind.  I  consider  the  law  for  cleaning  ditchea 
very  impractical. 

Seneca  county  has  about  all  of  the  open  ditches  of  any  considerable 
size  it  needs.  The  future  work  will  be  to  deepen  and  widen  a  great 
many  that  were  originally  constructed  too  shallow,  and  a  great  many 
that  have  practically  ftlled  up  on  account  of  the  little  fall  they  have 
together  with  the  negligence  of  the  land  owners. 

I  have  made  some  effort  to  formulate  some  tables  for  the  size  of  tile, 
depth,  gradient,  etc.,  for  tile  ditches,  but  have  found  it  what  I  consider 
an  impractical  task  for  the  reason  that  the  conditions  to  be  met  are  too 
numerous.  In  fact,  it  is  very  extraordinary  to  find  even  two  cases  where 
the  conditions  are  exactly  the  same.  The  nature  of  the  soil  and  suteoil, 
the  natural  lay  of  the  land,  artificial  collecting  channels,  the  alignment 
and  gradient  of  the  drain,  etc..  are  all  factors  which  must  be  consid- 
ered. Besides  it  is  not  always  good  economy  and  practice  to  provide  a 
drain  either  open  or  tile  (more  particularly  tile)  of  sufficient  capacity 
to  carry  all  the  water  as  fast  as  it  falls  in  extremely  heavy  rains.  The 
conclusion  that  I  came  to  is  that:  An  engineer  should  become  familiar 
with  the  contours  of  the  area  to  be  drained,  the  nature  of  the  soil,  the 
fail  and  alignment  of  the  drain.  He  should  know  what  the  land  is  to  be 
used  for.  Then  if  he  is  somewhat  of  an  agriculturist  besides,  he  will 
be  able  to  specify  a  proper  drain  economically. 

Generally  speaking,  I  favor  laying  tile  from  1 1-2  feet  to  8  feet  deep- 
in  the  bottom  of  open  ditches.    This  will  keep  the  bottom  of  the  open 
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ditch  dry  except  In  very  wet  times,  and  prevent  weeds  and  swamp  grass 
from  growing.  It  will  also  provide  a  safe  outlet  for  lateral  tile  drains 
and  still  have  the  advantages  of  an  <^>en  ditch  in  freshets. 

I  favor  making  open  ditches  deep  with  narrow  bottoms.  By  c<hi- 
fining  the  current  to  a  narrow  channel,  it  will  necessarily  be  deeper  and 
stronger  and  will  clean  the  ditch  better. 

I  favor  laying  tile  deep  and  avoiding  abrupt  turns  or  many  and  pro- 
viding plenty  of  durable  inlets.  A  drain  thus  designed  will  carry  much 
more  water  than  even  a  much  larger  one  with  those  points  neglected. 


A  BRIEF  REVIEW  OP  50ME  OP  THE  lilPORTANT  SAN- 
ITARY  PROJECTS    WHICH   HAVE   BEEN   UNDER 
CONSTRUCTION  DURING  THE  PAST  YEAR. 

B.  A.  KBMMUSR,  COLUIffiUS. 

I.    THE  CHICAGO  DRAINAOB  CANAL. 

Work  on  this  great  enterprise  was  commenced  in  September.  1892. 
According  to  present  estimates  it  will  be  completed  by  July.  IIHX).  The 
only  work  unfinished  at  this  time  is  the  construction  of  bridges  and 
controlling  works  at  the  lower  end.  Total  expenditure  to  date.  exdusiTe 
of  interest,  |22»616J81;  estimated  balance  required  to  complete  the  work, 
16,226,649. 

Work  on  this  project  was  greatly  hampered  during  the  past  year  by 
endless  and  unlooked  for  litigation,  so  that  the  progress  made  has  fallen 
far  short  of  anticipation,  and  will  prerent  its  completion  during  the 
present  year,  as  was  expected. 

There  is  more  trouble  brewing  for  the  Drainage  Commission  at  SL 
Louis  and  the  towns  along  the  Illinois  river,  on  account  of  the  unwh<rte- 
some  effect,  supposed  or  real,  which  the  sewage  of  CSiicago  (borne  by 
this  canal,  and  diluted  In  the  ratio  of  sixteen/ to  one  with  Lake  Michi- 
gan water)  will  have  upon  the  water  supplies  of  these  towns  and  cities^ 

9t.  Louis  pumps  its  water  supply  directly  frcMn  the  Mississippi,  and 
a  committee  of  prominent  public  men  of  that  dty  has  been  appointed 
to  inyestigate  the  subject  of  pollution,  while  at  Chicago  the  Commis- 
sioner of  Health  has  urged  the  trustees  of  the  sanitary  district  to  in* 
sUtute  a  series  of  bacteriological  and  chemical  examinations  of  samples 
of  water  collected  at  yarious  points  between  Chicago  and  St.  Louis  before 
and  after  the  canal  is  put  in  operation. 

It  is  to  be  hoped  that  this  advice  will  be  followed,  as  such  a  series 
of  tests  would  add  an  interesting  chapter  to  our  knowledge  on  the  self- 
purification  of  streams. 

II.    MBTHOPOUTAK  SEn^TERAGE  SYSTEMS  OF  MASSACHUSETTS. 

The  Metropolitan  Sewerage  Commission  was  created  by  the  Mas- 
sachusetts legislature  in  18S9.    Its  purpose  was  to  devise  and  execute 
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plans  for  a  system  of  intercepting  sewers,  for  collecting  and  remoYing 
to  points  of  disposal,  the  sewage  of  all  the  smaller  towns  in  the  imme- 
diate vicinity  of  Boston,  in  order  to  prevent  the  pollution  of  streams. 

The  work  of  construction  waB  commenced  in  1890. 

The  sewers  were  designed  to  carry  the  house  sewage  (225  gallons 
per  capita)  of  the  estimated  population  in  1930,  which  would  be  about 
double  that  of  1890. 

From  the  last  annual  report  of  the  commission,  we  And  that  the 
works  constructed  now  include  three  distinct  systems  of  intercepting 
sewers,  having  a  total  length  of  about  sixty-five  miles  and  serving  20 
separate  municipalities. 

All  the  sewage  is  pumped.  Part  of  it  is  disposed  of  by  the  city  of 
Boston  at  Moon  Island,  together  with  the  sewage  of  the  Boston  main 
drainage  system. 

in.    NEW  ORLEANS  BRAINAGB  SYSTEM. 

This  unique  system  of  covered  drainage  canals,  designed  to  lower 
ground  water  5  and  6  feet,  is  now  under  construction  at  New  Orleans, 
Pumping  stations  will  be  established  at  the  lower  ends  of  the  canals 
and  the  entire  fiow  lifted  into  the  river. 

The  system  is  estimated  to  cost  6  to  7  millions,  and  will  require  five 
years  for  completion 

New  Orleans  is  still  without  a  system  of  sanitary  sewers,  and  In  this 
respect  has  only  one  rival'  among  the  larger  cities  of  the  United  States, 
namely,  Baltimore.  However,  a  beginning  was  made  six  years  ago.  The 
system  was  designed  by  Rudolph  Hering  on  the  separate  plan,  which 
was  adopted,  not  from  choice,  but  from  necessity.  The  construction  was 
begun  by  a  corporation  which  had  obtained  a  franchise  from  the  city, 
but  for  some  reason  (financial  failure,  apparently)  work  was  discon- 
tinued after  a  few  miles  of  sewers  had  been  built. 

The  city  is  now,  as  it  were,  in  the  hands  of  the  "Philistines,"  both  as 
to  water  supply  and  sewerage.  The  private  water  company  with  which 
it  is  afllicted  has  not  proven  an  unqualifled  blessing,  and  the  sewerage 
company  does  not  propose  to  have  its  franchises  annulled  without  des- 
perate resistance.  In  February  next,  the  citizens  will  vote  upon  a  prop- 
'osition  to  borrow  $9,000,000  to  be  expended  for  sewerage,  drainage  and 
water  supply;  if  the  vote  should  be  against  the  loan,  the  old  or^er  of 
things  will  continue  to  exist  and  the  germs  of  yellow  fever  and  other 
diseases  will  have  a  new  lease  on  life  in  that  city. 

IV.    OUR  COLONIES. 

At  the  close  of  the  war  with  Spain,  our  government  commenced  its 
missionary  work  in  the  field  of  sanitary  engineering,  notably  at  San- 
tiago and  Havana.  The  latter,  according  to  the  report  of  the  late  Col. 
Waring,  would  be  a  healthy  place  to  keep  out  of  at  the  present  time. 
Eight  measures  were  recommended  as  being  necessary  to  render  the  city 
safe  and  habitable  for  human  life. 
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1.  Clean  the  streetB. 

2.  Conetniot  a  sanitary  sewerage  Bystem  and  clarify  the  sewage 
before  pumping  it  into  the  harbor. 

3  Empty  all  cesspools  and  privies  and  flll  them  with  clean  earth: 
connect  all  houses  with  the  sewers  and  Introduce  modem  plumbing. 

4.  Pave  all  the  streets  with  asphalt  in  order  to  make  them  imper- 
vious. 

5.  Erect  a  new  slaughter  house. 

6.  Construct  garbage  furnaces. 

7.  Reclaim  all  the  marshes  by  drainage,  diking  and  pumping. 

8.  Install  the  necessary  power  plant  for  pumping. 

Roughly  estimated,  the  above  work  is  to  cost  110,000,000.  It  might 
be  added,  that  these  recommendations  could  be  carried  out  without 
harmful  results  by  a  number  of  American  cities. 

Two  new  methods  of  sewage  treatment  which  have  gained  promi- 
nence during  the  past  year,  namely,  the  septic  system  and  that  of 
double  filtration,  should  be  mentioned  in  this  report. 

The  septic  system  has  been  developed  in  England.  It  has  not  been 
tried  in  this  country,  but  has  been  recommended  to  a  number  of  Ameri- 
can cities  by  sanitary  experts. 

The  system  as  used  by  the  patentee,  Donald  Cameron  of  Exeter, 
England,  consists  ot  a  series  of  air-tight  reservoirs,  built  of  concrete, 
into  the  ground,  arched  over  and  covered  with  sod.  These  reservoirs, 
called  septic  tanks,  are  64  feet  long.  18  feet  wide  and  7  feet  deep,  and 
have  a  capacity  of  65,000  gallons.  The  sewage  was  turned  into  the 
tanks  and  left  there  24  hours.  During  this  time  the  so-called  anaerobic 
bacteria  disintegrated  the  sewage,  and  the  following  biological  changes 
took  place: 
Oxldizable  organic  matter  in  solution  was  reduced. . .  30.8  per  cent. 

Free  ammonia 26.9  per  cent 

Albuminoid  ammonia 17.5  per  cent 

Suspended  solids 55      per  cent. 

The  effluent  was  then  allowed  to  flow  over  filter  beds,  where  the 
aerobic  bacteria  completed  the  work  of  purification. 

The  system  of  double  filtration  is  as  yet  comparatively  untried,  but 
seems  to  be  very  promising. 

One  form  of  it  has  been  tried  at  Reading,  Pa.,  but  with  indifferent 
success.  The  crude  sewage  is  first  strained  through  coke  and  then  pump- 
ed to  the  filter  beds.  The  filtering  material  is  sand.  The  beds  are  con- 
structed in  pairs,  one  above  the  other.  The  strained  sewage  passes  over 
the  upper  bed  first,  from  which  it  drops  through  an  air  space  on  the  low- 
er. It  was  claimed  for  the  system  that  the  sewage  would  be  purified  at 
the  rate  of  8,712.000  gallons  per  acre  per  day,  but  the  results  have  not 
panned  out  as  expected. 

An  improvemen/t  over  the  plans  Just  described  has  been  proposed 
for  the  purification  of  the  sewage  of  Columbus,  O.  The  material  for  both 
straining  and  filtering  will  be  coke. 
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After  passing  through  the  coke  strainer  the  sewage  will  be  led  suc- 
cessively through  coarse  and  flne-grained  biological  coke  filter  beds.  The 
action  will  be  iutermittent,  instead  of  continuous,  as  at  Reading. 

Six  other  projects  for  the  purification  of  the  sewage  have  been  stud- 
ied and  estimated,  as  follows: 

1.  Broad  irrigation  and  intermittent  filtration,  estimated  cost.. $524,528 
Cost  of  operation 44,735 

2.  Chemical  precipitation  and  coke  filtration,  cost « 342»244 

Operation 42,292 

3.  Chemical  precipitation;  and  sand  filtration,  cost 550,518 

Operation 61,314 

4.  Perrazone-Polarlte  system,  cost 487,000 

Operation 46,780 

5.  Septic  tank  system,  cost 579,795 

Operation 46,780 

6.  Coke  filtration  and  land  filtration,  cost 542,396 

Operation 46,128 

The  plan  recommended,  mechanical  straining  and  double  doke  fil- 
tration, was  estimated  to  cost  $508,600;  operation,  |36,973. 

The  advantages  claimed  for  this  method  are  its  low  cost  of  opera- 
tion and  small  outlay  for  land. 

In  conclusion  I  may  state  that  the  demand  for  better  sanitary  serv- 
ice in  our  cities  is  constantly  growing.  Sanitary  engineers  are  being 
called  on  to  give  advise  where  a  year  or  two  ago  experts  were  looked 
upon  with  con/tempt.  The  great  obstacle  to  the  carrying  out  of  the  plans 
of  systematic  sanitary  improvements,  especially  in  the  large,  over-taxed 
cities,  is  the  lack  of  available  funds.  A  method  of  distributing  the  cost, 
which  promises  to  surmount  this  obstacle,  has  been  introduced  in 
Brockton  and  Boston,  Mass.  It  is  called  the  "Rental  System."  The  cost 
of  lateral  sewers  is  assessed  upon  the  abutting  property,  as  heretofore, 
but  the  funds  for  the  main  sewers  and  disposal  works  are  raised  by  the 
sale  of  bonds.  The  money  for  the  payment  of  the  interest  and  sinking 
fund  is  derived  from  rents,  the  amount  for  each  house  being  based  upon 
the  amount  of  water  consumed. 

The  "rental  system"  has  also  been  recommended  to  the  city  of  Balti- 
more by  its  sewage  commission. 
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SEWER  CONSTRUCTION  AT  SHELBY. 

J.  B.  WEDDELL. 

Our  main  sewen  are  about  three  and  a  half  milee  Ions,  and  were 
contracted  for  about  a  year  ago.  They  were  commenced  last  March, 
and  the  laying  has  just  been  completed.  The  accessories  and  some 
other  work  Is  yet  to  be  uone.  There  are  some  things  connected  with 
the  work  that  may  be  of  interest  to  the  Society.  The  pipe  was  famished 
by  the  National  Sewer  Pipe  Co.  The  outlet  was  18  inches  and  the 
branches  were  12  inches.  Much  of  the  18-inch  pipe  supplied  I  con- 
sidered was  unfit  to  be  used.  The  pipe  company  took  great  ezoepti<m 
to  the  inspection  and  to  the  culling  of  the  pipe.  Pipe  was  furnished  in 
2  1-2  foot  lengths;  much  of  that  was  blistered  in  places  as  large  as  your 
hand,  and  had  other  defects,  which,  considering  that  the  work  was 
at  depths  of  14,  16  and  17  feet,  I  felt  that  we  wanted  the  best  material 
we  could  get  Out  of  the  quantity  sent— about  12,800  feet  of  that 
kind  of  pipe,  some  1900  feet  was  rejected,  or  about  one-sixth  of  it. 
The  result  was  that  they  attempted  to  boycott  the  town,  but  f^ed.. 
For  the  main  line  sewers  most  of  the  pipe  furnished  was  in  2  1-2  foot 
lengths,  but  they  ran  out  of  that  at  one  time  and  f umifthed  some  3-foot 
lengths.  I  never  saw  any  nicer  pipe  than  those  3-foot  lengths.  That 
lot  was  comparatively  free  from  any  of  the  defects  complained  of  in  the 
other  pipe,  and  in  all  that  carload  there  was  not  a  half  dosen  pipe 
rejected,  and  those  were  rejected  simply  because  they  would  not  fit 
Some  15  or  20  years  ago  we  were  inclined  to  doubt  the  wisdom  of 
using  pipe  over  15  Inches  in  diameter,  and  therefore  sewers  of  larger 
diameter  were  built  of  brick;  but  now  pipe  is  used  for  larger  diameters 
of  sewers  because  of  the  more  perfect  output  of  the  factories.  In  fact  I 
believe  that  as  now  made,  sewer  pipe  are  the  best  thing  today  that 
can-  be  put  into  the  ground. 

We  have  had  a  good  deal  of  high  water  and  floods  everywhere,  yet 
our  work  is  standing  nicely.  We  had  to  cross  and  recross  a  stream 
about  30  feet  wide,  and  with  water  running  in  it  from  two  to  four 
feet  deep  at  ordinary  stage  of  water.  At  one  place  on  this  stream  the 
sewer  was  carried  along  side  of  the  channel  for  several  hundred  feet 
We  carried  our  sewer  through  just  on  the  grade,  and  when  we  came  to 
cross  the  stream,  we  put  under  the  overflows  that  came  into  contact 
with  the  water,  iron  pipes;  then  in  the  stream,  that  low  stages  of 
water  might  be  carried  off  when  it  didn't  go  over  the  top,  we  pro- 
vided pipes  in  the  channel  so  that  the  water  would  flow  through  those 
in  ordinary  stages  of  watef  without  causing  any  damage.  Then  we 
rlprapped  that  all  over;  there  was  a  good  deal  of  that  kind  of  work 
put  In,  so  that  we  have  it  quite  well  bonded;  and  this  high  water  has 
shown  that  our  riprap  is  standing  just  as  good  as  when  we  put  it  in. 
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I  feel  tliat  we  ought  to  oonBlder  all  Improvemeiits  well,  and  pat  them 
in  at  just  as  low  a  oost  as  possible,  so  as  to  get  within  the  reach 
of  the  people.  I  have  felt  tnat  the  ezi>enae  which  has  attended  the 
building  of  sewage  filters  was  unwarranted.  In  building  a  filter,  it  is 
usual  to  make  an  excavation  about  4  feet  deep  and  refill  it  with  suitable 
material,  such  as  gravel,  sand,  broken  stone,  or  all  of  them,  which 
makes  the  filter  very  expensive.  Now  it  is  the  top  of  the  filters  that 
becomes  f6ul.  and  has  to  be  renewed  from  time  to  time.  If  that  is 
true,  what  is  the  use  of  all  the  material  below?  We  have  our  under 
drainage  which  is  carried  off,  and  a  mass  of  material  on  top,  which 
is  all  that  becomes  foul  and  has  to  be  replaced.  Now,  why  should  we 
put  more  in  below  than  we  need,  more  than  ever  will  be  used? 
liVny  not  lessen  the  cost  of  that?  Accordingly  I  presented  a  plan  to  the 
State  Board  of  Health,  making  the  excavation  18  inches  deep  at  one 
point,  and  2  feet  at  another.  There  is  a  trench  a  foot  square  exactly  at 
the  upper  end  and  12  by  18  inches  at  the  other  end,  allowing  a  fall  in 
the  line,  with  a  4-inch  pipe  in  the  bottom  as  an  under-drain,  carrying 
off  and  Intersecting  with  another  pipe  that  enters  the  sewer.  Then  fill 
the  first  12  inches  with  clean  sand  and  the  balance  with  suitable 
gravel,  filling  the  trench  also  with  it  When  you  consider  the  cost  of 
that  compared  with  the  cost  of  the  other,  you  are  saving  at  least  50 
per  cent,  in  cost  of  construction.  I  don't  know  whether  the  State 
Board  of  Health  would  approve  that  or  not.  From  my  experience  in 
a  meeting  with  them,  I  found  that  the  board  were  very  careful  about 
these  matters,  as  they  should  be.  I  sent  them  a  plan,  and  received 
a  letter  from  the  secretary  saying  that  the  thickness  of  the  bed  was 
very  much  less  than  ordinary,  but  that  possibly  it  might  do.  They 
gave  their  approval  to  the  construction  with  this  suggestion,  that  the 
excavation  for  filters  be  made  deep  enough  so  that  if  the  filter  proved 
not  to  do  its  work  that  the  depth  would  be  there  for  a  thicker  filter. 
A  bed  60  feet  wide  and  150  feet  long  can  be  constructed  after  this  man- 
ner for  about  $700.00  or  $800.00,  whereas  in  the  old  way  it  would  take 
from  $1600.00  to  $1800.00,  depending  upon  the  cost  of  material.  I  feel 
that  for  towns  the  size  of  Shelby,  or  twice  its  size,  you  will  find  a 
filter  of  this  kind  will  answer  probably  just  as  well  as  the  more  ex- 
pensive one.  Shelby  has  about  six  or  seven  thousand  inhabitants. 
When  you  make  estimates  for  such  towns  for  filters  and  disposal 
plants,  the  price  is  always  the  thing  which  looms  up  so  as  to  frighten 
them;  therefore  in  offering  this  desigpi,  you  will  be  giving  them  some- 
thing within  their  reach,  and  should  it  prove  unsatisfactory  you  can 
remedy  it.     We  have  about  seven  miles  of  laterals  now  in  process 

of  construction. 

DISCUSSION. 

H.  C.  White:  I  would  like  to  ask  if  Mr.  Weddell  has  tried  this 
filter? 

J.  B.  Weddell:  I  expect  to  build  them  in  the  spring. 

H.  C.  White:  Could  you  not  test  it  by  building  a  small  filter,  trying 
it  and  having  analyses  made? 


— tfl — 

h^fffMor}  fArws :    Ijh»  jw  1kbk%  sihr  -daac  UDt  ir£* 

ftcu^Uttu^  «>  "Jbdr  t^n^S^  lif4»  tasi  l«  rVBiinf  Cnxr  ^bi^i^  mm  am 
<«C  ^v*  41^  tinir  %x*jma^  nXmn  4i'  i*  «i*  feca.  in  >wigTit,>  sac  jmnuijr  >  ic 
4  J<w<  4^Wf^.  <iw«^  »'i*i  inraririi  Tlit  bhicsfr  vii:  rut  n.  -a^^  miL 
ft»  teM  «fr^;  «KfrtM9i»  aatf  vii:  I*  flumflTlwif  Tli^  hbs  vtnu  1*^^ 
tte  lainK  tt«r(  uiIms  care  «r  li*  aevavE-  iar  i3kt  ?«:  i£  -i^k  tinr. 

tm  ei^ajBtlflC  4*^  tte  tindpt  from  theme  beift.  wcIAb'I  i:  te 
lM!tl4r  t«  !)»«  Um  cxcaTaUon  witk  ^Bak? 

4.  h,  W444«tl:     Xo.  I  tUak  boc 

Fr4Wi4«ni  Giliiauick:    That  aecflMd  to  be  tke 
Ha.    TlM^  twm  tfa«n  u  Mr.  WcddeU  sasenc 
Cl»«  mtmriUM  off  was  ao  tnrableaoaM;  tbat  tbcy  liaed 
I  tbfftk  tlMr  exe^r^tUm*  tb<rre  are  not  OMire  tbaa  2  or  3 

4,  B.  W«dd«U:     Plank  Is  perishable  sad  beeoBoa 
4'0nireU!  wonld  be  belter. 

J,  C  Cronler*    J^^  Toa  bare  a  oontlasieat  outlet? 

J,  H.  Weddell:  Yes,  sir;  we  bsTe  tbaC  The  state  board  objected 
y^gtj  much  to  that  eootfnc:«Dt  outlet;  thej  said  It  was  ■?"**^fc«»c  Bke 
a  eontlnyeat  water  supplx,  joia  never  knew  exactly  vhal  yon 
going  to  get.  I  cited  them  to  the  fact  that  I  did  not  know  of  a 
anywhere  that  had  not  a  oontincent  ontloL 
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REPORT  OF  SEWAGE  DISPOSAL  WORKS 

AT  ALLIANCE,  OHIO. 

O.  W.  PPOUTS,  ALLIANCE. 

At  the  Society's  last  annual  meeting  at  Columbus,  Ohio,  a  com- 
plete description  of  the  Alliance  Sewage  Dis];>08al  Works  waa  given. 
(See  report  of  Ohio  Society  of  Surveyors  and  Civil  Engineers  of  1898, 
page  88.)  This  report  will  be  a  comparison  of  this  year's  and  laat 
year's  results. 

Cost  of  operation,  coal  consumption,  amount  of  chemicals  used 
(lime  is  the  only  chemical  used  at  the  Alliance  works),  and  other 
items  of  expense. 

COST  OF  OPERATING  THE  ALLIANCE  DISPOSAL  WORKS: 

1897  1898 

Labor  $838  77  $861  01 

Coal    195  90  272  73 

Chemicals  (Lime) 132  34  249  96 

Oil.  Waste  and  Packing 16  07  18  41 

Filter  Cnothes 66  26  79  40 

Repairs    30  36  •83  63 

Miscellaneous   11  05  2  40 

Totals $1290  75  $1567  43 

•Replaced  wood  slacking  vat  with  iron  one. 

On  January  1,  1897,  there  were  65  house  connections  to  the  sanitary 
sewer  system.  January  1,  1898,  the  number  had  increased  to  175,  and 
January  1,  1899.  to  265. 

To  s'^certain  a  number  which  would  represent  the  number  of 
connect! '^ns  for  one  year's  flow,  it  is  necessary  to  refer  to  the  dates 
of  constructing  the  different  connections.  It  will  be  readily  seen  that 
a  connection  made  in  January  would  operate  for  over  eleven  months 
of  that  same  year,  while  a  connection  made  in  December  would  operate 
for  less  than  one  month. 

These  references  were  made  and  the  average  number  ascertained, 
which  number  represents  the  number  of  house  connections  to  the  sani- 
tary sewer  system  in  operation  for  one  year,  and  is  for  1897,  117;  1898, 
218. 

All  averages  are  calculated  from  these  numbers  of  sewer  con- 
nections. 
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No.  of  Days  in  Operation.  

No.  of  Sewer  Connections,  running  1  yr.(AT) 

Total  Operating  Expenses,  1  yr 

"  "  "  Iday 

'*  "  **  1  day,  1  connect. . 

Coal  Used  (in  lbs.)  1  yr 

*'  "  Iday 

**  ''  1  day,  1  connection 

Lime  (in  lbs.)  1  yr   

"         Iday 

"  '*         1  day,  1  connection 

Organic  Matter  Extracted  from  Sewage  and 
Pressed  at  Works  (in  lbs.)  1  yr 

''  "  ''         1  day 

"  *'  **         1  day,  1  con. 

Sludge  (liime  and  Organic  Matter)  (in  lbs. 
1  yr 

"     Iday 

*^     1  day,  1  connection — 


1897 

865 
117 
$1290.75 
8.54 
0.0802 
290000. 
794. 
6.79 
65700. 
180. 
1  58 

171550.00 

470  00 

4.01 

237250.00 

660.00 

5.55 


1898 

365 
218 
1567.43 
4.294 
0.0197 
388000. 
1068. 
4.87 
124960. 
342. 
1.67 

.S27O60.00 
896.00 
4.11 

452000.00 
1288. CK> 
5.67 


No  new  construction  on  the  works,  or  any  new  Improyemeat  of 
grounds  was  undertaken.  Ehrerything  about  the  works  and  grounds  fi 
in  first-class  condition,  the  laborers  at  the  works  being  able  to  ke^ 
the  grounds  in  condition. 

The  entire  cost  of  constructing  the  Alliance  Sewage  Disposal 
Works,  up  to  date  is  $20,755.62.  A  distinction  should  always  be  made 
between  operating  expenses  and  maintenance  expenses;  the  first  cost 
of  the  plant  may  be  too  high  or  too  low.  Interest  on  bonds  varies 
with  different  towns,  and  a  number  of  reasons  could  be  given  for  making 
this  distinction.  The  cost  of  operation  is  the  vital  point,  as  it  is  on 
the  merits  of  the  plant  that  these  costs  largely  depend. 

This  paper  presents  both  cost  of  operation  and  of  maintenance,  as 
the  author  considers  them. 

Cost  of  maintenance — Sewage  Disposal  Works,  Alliance,  Ohio: 

1897  1898 

Operating  Expenses  |1290  75         $1567  43 

Interest  on  Bonds 1000  00  1000  00 

Total    Cost    of    Maintenance 

(one  year)    $2290  76         |2567  43 

Total    Cost    of    Maintenance 

(one  day)    6  28  7  03 

Total    Cost    of    Maintenance 

(one  day),  one  conn 0  0536  0  0322 

It  will  be  seen  from  the  above  tables  that  the  operating  expenses 
increased  21  4-10  per  cent  over  last  year,  while  the  cost  per  con- 
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nectlon,  per  day  decreased  34  8-10  per  cent,  and  the  coal  conBamption, 
per  connection  per  day,  decreased  28  2-10  per  cent 

The  organic  matter  precipitated,  collected,  and  dispoBed  of,  haa 
remained  constant,  or  nearly  so. 


THE  PURIFICATION  OF  WATER. 

HOMER  C.  WHITE,  WARREN. 

The  object  of  this  paper  is  to  call  the  attention  of  the  Society  to 
work  that  has  been  done  at  Pittsburg,  Pa.,  with  a  view  to  supply  the 
city  with  pure  water. 

As  is  well  known,  the  experiments  at  Pittsburg  were  conducted  with 
various  types  of  filters,  owned  by  competing  companies,  and  no  in- 
formation in  regard  to  the  results  of  the  experiments  has,  at  any  time, 
been  obtainable  from  the  officials  in  charge  and  will  not  be  until  the 
publication  of  their  report,  which  is  expected  shortly.  The  informa- 
tion in  the  following  paper  has  been  obtained  from  various  articles  pub- 
lished in  the  newspapers  of  Pittsburg. 

In  1896  the  city  councils  of  Pittsburg  appointed  a  Commission  to  ex- 
amine the  water  supply  of  the  city.  The  duties  of  the  commission  are 
set  forth  in  the  following  resolution,  which  was  adopted  by  councils: 
"Resolved  further,  that  it  shall  be  the  duty  of  this  commission  to  thor- 
oughly investigate  as  to  the  character  of  our  present  water  supply  in  its 
relation  to  public  health,  the  effect  of  sand  filtration  and  the  advisability 
of  establishing  a  sand  filtration  plant  for  the  city  of  Pittsburg,  with  an 
estimate  of  the  cost  of  establishing  and  maintaining  the  same;  and  also 
to  investigate  the  feasibility  and  advisability  of  seeking  other  sources 
of  supply.  And  the  commission  shall  report  its  findings  and  recommenda- 
tions together  with  such  evidence  as  may  be  useful  for  the  guidance  of 
these  councils  in  acting  prudently  and  for  the  best  public  interest  in  this 
matter." 

The  commission  is  composed  of  the  following  gentlemen:  Robert 
Pitcairn,  chairman;  Dr.  W.  J.  Holland,  Mayor  H.  P.  Ford,  S.  D.  Warm- 
castle,  president  of  select  council;  George  L.  Holllday,  president  of  com- 
mon council;  Senator  William  Flinn,  Director  E.  M.  Bigelow,  James  M. 
Bailey,  William  McConway,  Dr.  James  R.  Vincent  and  Dr.  J.  G-uy  Mc- 
Candless. 

Various  sums  of  money  have  been  appropriated  by  councils  for  the 
use  of  the  commission,  aggregating  up  to  the  present  time  about  thirty- 
five  thousand  dollars. 

Experts  were  employed  by  the  commission  as  follows: 

Allen  Hazen  of  New  York,  as  consulting  engineer;  Morris  Knowles, 
formerly  of  the  Metropolitan  Water  Board  of  Boston,  resident  engineer; 
Dr.  Walter  Riddle,  chief  chemist;  and  Mr.  Ck>peland,   formerly  of  the 


laboratory  of  the  SUte  Board  of  Health  of  Massachusetts,  at  Lavreoce, 
Mass.,  bacteriologist.  These  officials  are  assisted  in  the  laboratories  and 
experiments  by  three  or  four  attendants. 

The  work  of  the  experts  was  begnn  dnrins  the  sonimer  of  1S97  and 
since  Jnne  of  that  year  samples  haye  been  taken  from  the  Allegheny  and 
Monongahela  rivers  and  some  springs  and  wells. 

A  partial  report  of  the  commission  to  eooncils  made  in  Januarr. 
1S9S.  showed  that  samples  of  water  used  by  Pittsburg  residents  for 
drinking  purposes  have  been  examined  by  expert  chemists  and  engi- 
neers for  the  past  eight  months.  Reports  at  their  findings  hare  been 
made  regulariy  to  the  commission,  the  members  of  which  hare  met 
erery  week  for  a  long  time  in  their  endeaTor  to  derise  ways  and  means 
for  pure  water  in  Allegheny  eounty. 

Cbanncellor  W.  J.  Holland  of  the  Western  nnlTersaty.who  is  a  mem- 
ber of  the  commission  and  chairman  of  the  subeonmittee  on  water  an- 
alysis, said  to  a  member  of  the  press: 

'^The  water  of  oar  rirers  and  springs  hare  been  srcbjected  to  a  most 
careful  examination,  chemically  snd  bac:erioiOf::ca3!y.  since  last  June 
ilSS7».  Experim^sts  in  C'.traiioc  by  sereral  methois  under  the  most 
approTcd  siriectiSc  c\>r»<i:t':i:s  hs-re  Ne^c  carried  ce  and  hare  yielded 
icteretstiixg  resriTts.  •  •  •  •  Tbe  resets  wii:  mi:  be  emtedicd  in  the 
final  report.  wb:ch  v:i:  hare  Urge  prarr^cal  asd  scientific  Talue,  and  wlU 
t*  inter^esjixxg  to  the  pablir  a:  ^uwe.  •  •  •  Alrea;2y  the  most  polluted 
wji:er  that  has  be«?e  exasineiS  Vy  ihe  ri-e=:?5;s  fc*r  the  commission  has 
tv^^a  =:aie  «•  l-J  p»er  ceri.  r*r-e    •    •    -^ 

Tbe  *ra:  rej*^r:  c*  Th-»  v'*r=i=L:ss:  :a  H  xK-^r:  ready  to  be  presented 
tv>  v-v^Mn.'i:*^  I  xs  in5/-^**i  'M*  r:  w  :  ^>r*ii-  a  cjecplete  history  of 
:he  if^i^r-.s-eris  xrl  t^xt  -:  ::*  fXT^^.r-^i  -bx:  r:  v^:  V  pi:Mished  for  the 

Ti*^  fv'\"w  -*  scATf'TT-fT':  -wx*  Hi:?  r-^  r'»K5»-r':  e*;c1seer  KnowIes« 
t.'*  :i-*  7.">?rS55v  ^^  -^  XTc^f'X-^i  -T  "i»»  r^fTtt"::!  ^zJLj  i4_  1?*7: 

*T>^  r^'*.'^:  .M  v'\r:r"n -^sii.c  :t  **»*  '-^i-r.tT  •*  rrea"iing  it,  was  ic- 
*•--*. \*:f^i  v,^  T'V'erfC  .cx:f  :i»*  *-»!.?.:  t  tii  rn*::  rf  yLrifylng  the  Rtts- 
V- -^  wi-.fr  ^^  suTi  1' — 1-C1  Li:  :t  i-t  rc:"»r  y:c<igsa  which  miciit 
x;i'«r"dL*  *^  Vi.'!**  r.v  :*j.:  71* -^^s**.  Soji-i  i  "m"»ra  2*  ir  as*  tn  a  cumber 
\*i.  VTr-f^*v'ua  jj :  *  n  .»:i  'A-^-rir  1  ^Ji  :«•*•  rf  iTi-rjjwar  r:r««u  and  snifi- 
v*  ■?-!'.  ;j..x  it>  :•."  :!•*  -^wu  ~>  :.^,ri  z***t  r-.m  .1  xi^i  -lii*  rost  3^  installation 
Avo  ,s>?.-^.  cii  ii  11X2 J  rf  "/i*****  7i.i«*'»  u'^  Kit  I  ?  .»  Sceae  specixl  con- 
c  '/.7:s  ^o»»*"i'*  wfr^  f:»i.i't  a;  r*~:*.M.-«.  wi_i:a  Stake  rt  desirable  to 
XMi"*  X  7i^- •.•:•*  ^'f  i^^JC  ic  :i»f  $7?t^!n    i7»:a  x  *aJlT>»it  scale  to  deter- 

■  V*!'*  V  •?<!>? a*  "^  "f<*  'v*;!  '«♦*  X  ;f'rmL  X3Zii»Lat  zi  mise  drainage, 
>fci.vJ  i*  J  ff-vn".  1^:m  L.7j*i.  1^  i.?Rvlxrs««;  iati  zh.^  MerrriEac,  the 
Vv  *t..^*a  ,v  ,'x  J»f«-  ••^»*t^  -^r  1  i.ti  la  '«  M  u*  -^ir  itns.  jmrceasfxlly  filtered 
':*  .1  .-*  ,xsij  -^  j^i-:  n  .Ti-^i«>  4z  **m»**  X  iirfs  lawirrt  of  se^liaeBC.  It 
f*  >  4{<  '1j  .»vv'  I.J-  •^  i»:i-*»*Ti  'i^?  ■*  !•*«  1^1*  jr  i»k:  la*?'^  »  xay  etesient  in 
". .  ,*    V  ♦.^  :•..!,'*   -'^rrr   ^i  *,•   %  »  I.-1   -^1  i»^r-<  .•^  t-rxrira  itScTiIt  or  im- 
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"It  is  also  Important  to  determine  what  rate  of  filtration  can  be 
successfully  used  with  the  sands  available  at  Pittsburgh  as  this  will 
control  the  area  of  filter  beds  required.  Another  important  matter 
to  be  settled  is  whether  or  not  it  will  be  necessary  to  remove  some  oC 
the  mud  from  the  water  before  taking  it  to  the  filter.  In  some  of 
the  European  cities  such  a  preliminary  treatment  has  been  found  ad- 
vantageous, while  at  Lawrence,  Mass.,  and  at  Poughkeepsie,  N.  T., 
with  river  water  carrying  only  comparatively  small  quantities  of  sedi- 
ment, such  treatment  has  not  been  found  necessary.  In  order  to  settle 
these  and  similar  questions  the  filtration  commission  has  erected  its 
Experimental  Filter  Purification  Plant. 

This  plant  consists  of  a  settling  basin  25  by  25  feet  in  area,  and 
7  1-2  feet  deep;  also  two  sand  filters,  each  with  a  surface  area  of  12 
by  24  feet  or  .0066  acres.  The  walls  and  bottom  are  built  of  Portland 
cement  concrete.  The  whole  arrangement  conforms  on  a  small  scale 
to  about  the  design  that  would  be  adopted  if  a  large  permanent 
municipal  plant  were  being  built.  It  is  an  object  lesson  to  show  what 
can  be  done  toward  purifying  the  river  water  in  its  various  stages, 
what  the  expense  of  maintenance  will  be  and  the  beet  method  of 
operation. 

"The  water  Is  introduced  into  the  first  great  chamber  through  a 
6-lnch  pipe  from  the  pumping  main.  Prom  this  chamber  the  water 
can  run  into  the  settling  basin  or  through  either  of  two  3-inch  pipes  to 
either  filter,  the  object  being  to  run  either  filter  with  raw  water  direct 
from  the  river,  or  with  water  out  of  which  the  gross  impurities  have 
been  settled. 

"The  settling  basin  has  a  capacity  of  33,000  gallons,  or  sufficient 
to  allow  24  hours'  sedimentation  with  a  maximum  rate  of  fiow  through 
one  filter  of  5,000,000  gallons  per  acre  per  day.  The  water  from  the 
settling  basin  enters  the  second  gate  chamber  from  which  it  can  be 
drawn  into  either  filter.  There  are  suitable  overfiows  for  the  purpose 
of  keeping  the  height  of  water  constant  during  all  operations. 

"The  filters  themselves  are  concrete  basins,  each  having  a  4-inch 
tile  drain  placed  along  the  middle  of  the  bottom.  This  drain  is  care- 
fully laid  with  open  Joints  on  a  bed  of  fine  broken  stone  in  a  trough 
made  in  concrete.  On  the  bottom  there  is  placed  three  inches  of 
course  broken  stone  of  ballast  size,  covered  with  a  layer  of  smaller 
sise,  simply  for  the  purpose  of  closing  the  larger  openings.  On  the 
top  of  the  broken  stone  there  is  1%  inches  of  clean  river  gravel  that 
has  passed  through  a  %-inch  screen,  but  which  is  free  from  all  that 
will  pass  through  a  5-16-inch  screen.  On  top  of  this  is  placed  1  1-4 
inches  of  the  sand  gravel  that  has  passed  through  a  5-16-inch  screen. 
The  fine  broken  stone  and  all  the  gravel  were  carefully  washed  free 
from  dirt  and  sand  before  being  used.  The  gravel  was  taken  from  the 
river  about  opposite  Brilliant. 

"On  the  top  of  the  gravel  there  is  placed  four  feet  of  sand  care- 
fully and  loosely  put  in  place.  The  sand  was  dredged  from  the  Ohio 
river  a  short  distance  below  the  confluence  of  the  Allegheny  and  Monon- 


gahela  riven,  and  is  not  very  much  nnlike  that  naed  at  Lawrence; 
and  many  other  sand  filters.  The  sand  waa  carefuUy  deposited  in  ono- 
foot  layers  and  each  smoothed  and  leveled.  It  waa  allowed  to  slide 
In  on  mns  to  prevent  compacting  and  settling,  and  the  men  were  not 
allowed  to  tramp  on  the  sand  or  gravel,  but  need  short  pieces  of  board 
to  walk  upon. 

"Ine  water  aa  it  is  introduced  into  the  filter  passes  down  through 
the  sand  and  gravel  into  the  underarains  and  thence  oat  lAiroogh  a  3- 
inch  pipe.  The  pipes  from  eac^  ...ter  are  brought  side  by  side  into  a 
small  vault  <diamber,  where  are  placed  gates,  gauges,  meters  and  regu- 
lators for  regulating  and  registering  tne  quantity  and  loes  of  head.  In 
this  vault  are  also  the  tape  for  obtaining  samples  of  water  for  analysis. 
The  water  was  let  into  the  settling  basin  on  Thursday,  July  15,  it  waa 
allowed  to  pass  slowly  into  the  filters,  in  order  to  saturate  the  sand,  on 
Saturday,  July  17.  Today  the  continuous  current  began  to  pass  tnrough 
the  filters  and  tne  firat  purified  water  was  obtained. 

"It  is  the  intention  of  running  this  plant  night  and  day  until  next 
spring  and  by  that  time  considerable  data  will  be  obtained  in  regard  to 
our  water  supply.  Bacterial  and  chemical  analyses  will  be  made  daily 
and  the  branch  laboratory  is  being  fitted  up  for  the  purpose  of  doing 
such  work  as  Is  necessary  directly  on  the  ground.  This,  however,  is 
only  accessory  to  the  permanent  laboratory  being  built  on  Herron 
Hill  by  the  Department  of  Public  Works. 

"Room  has  been  reserved  for  mechanical  filter  plants  Just  down 
stream  frcmi  the  sand  filter  and  the  commission  is  now  considering 
proposals  frmn  mechanical  filter  companies  in  regard  to  the  installa- 
tion of  small  filters  for  experimental  purposes.  It  is  the  desire  to 
test  thoroughly  all  forms  of  filters,  in  order  to  learn  what  is  best  to  do 
for  Pittsburg. 

"Mayor  Ford,  Wm.  Ccnway,  Geo.  L.  Halliday  and  other  members 
of  the  commission,  were  very  highly  pleased  with  the  result  of  the 
work,  and  are  satisfied,  that  at  last,  the  plan  for  giving  the  city  a  good 
water  supply  has  been  discovered.  Just  what  the  analyses  that  are 
being  made,  however,  will  reveal,  is  a  matter  of  conjecture,  but  the 
members  of  the  commission  are  satisfied  that  when  next  spring  arrives 
they  will  be  convinced  that  this  system  is  the  iMroper  one. 

"According  to  the  present  consumption  of  water  in  the  city  about 
50,000,000  gallons  per  day,  there  would  be  required  a  filter  with  an 
area  of  25  acres.  After  the  filter  is  onoe  built«  it  will  cost  the  dty 
but  little  money  as  it  works  automatically  and  needs  but  little  at- 
tention." 

DISCUSSION. 

H.  C.  White:  I  might  say  in  connection  with  my  paper,  that  I 
have  here  a  report  of  experiments  made  at  Louisville  by  Mr.  George 
W.  Puller,  who  has  charge  of  the  experimental  work  that  is  being  car- 
ried on  in  this  city.  We  have  the  report  here  through  the  kindness  of 
Mr.  Wilson,  Secretary  of  the  Engineers'  Club  of  Cincinnati,  and  Mr. 
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Charles  L.  Pamielie,  Assistant  Engineer  of  the  Board  of  Trustees,  Com- 
missioners of  Water  Works,  Cincinnati,  who  is  connected  with  the 
experimental  station  here.  He  made  an»  attempt  to  have  Mr.  Fuller 
present  to  discuss  the  paper,  but  as  is  well  known.  In  matters  of  this 
kind — before  the  report  is  made — engineers  seem  backward  about  giy- 
ing  us  information  as  to  what  has  been  done.  I  presume  also  that  he 
may  have  been  busy  in  other  directions,  and  could  not  be  here. 

President  Oilpatrick:  The  paper  is  before  you  for  discussion.  May 
we  hear  from  Mr.  Parmelie? 

Charles  U  Parmelie:  I  really  have  nothing  to  say  except  that  in 
coming  down  in  the  car,  it  struck  me  that  perhaps  engineers  generally 
are  not  fully  aware  of  the  difficulties  attending  the  purifying  of  water 
of  rivers  such  as  the  Ohio.  We  have  ordinarily  in  the  Ohio  river  from 
one-fifth  to  a  ton  of  mud  in  every  million  gallons  that  we  have  to  take 
up;  in  other  words,  to  supply  such  a  dty  as  Cincinnati,  we  have  on  an 
average  to  remove  from  fifty  to  seventy  tons  a  day.  When  you  remem- 
ber that  is  all  very  fine  mud,  you  can  realize  that  it  is  rather  a  large 
undertaking  to  strain  It  out  of  the  water. 

The  Chair:  Mr.  Thomas  Boughen  is  present,  and  we  would  be 
glad  to  hear  from  him. 

Thomas  W.  Boughen:  I  am  Just  here  to  look  on  and  listen.  I  had 
maae  no  preparations  to  say  anything  in  regard  to  Mr.  White's  paper. 
I  think  that  as  far  as  it  goes,  it  is  all  right,  but  he  has  shown  no 
results  as  yet.  If  Mr.  Geo.  W.  Fuller  and  Mr.  Parmelie  would  talk,  they 
could  tell  us  a  great  deal.  This  is  something  that  I  have  endeavored  to 
get  information  on.  BiVer  since  I  was  was  seven  years  old,  I  have 
been  drinking  this  Cincinnati  water,  and  it  has  not  hurt  me;  but  there 
are  a  great  many  people  who  say  that  it  don't  hurt  a  hog  to  eat  slop. 
When  we  get  accustomed  to  it,  it  don't  hurt  us  so  bad.  yet  when 
strangers  come  here  and  get  sick  and  go  ofF  with  typhoid  fever  and  tell 
their  friends  all  over  the  country  that  they  will  never  visit  Cincinnati 
again,  it  Is  about  time  we  did  something.  I  want  to  say  as  to  these 
gentlemen,  although  they  won't  talk,  that  they  have  done  excellent 
work  here.  They  have  made  a  very  elaborate  and  careful  test  of  our 
water,  and  from  what  I  understand,  they  have  succeeded  in  their  ef- 
forts. I  visited  the  filtering  plants  of  Europe  where  they  use  entirely 
the  method  of  sand  or  natural  filtration.  That  is  called  the  "European 
System."  The  English  claim  it  as  theirs;  the  Germans  claim  it  as  theirs; 
the  Dutch  call  it  theirs;  none  of  them  say  that  they  do  as  the  others 
do.  They  are  not  like  this  country.  They  don't  believe  what  the  other 
does  is  right,  but  they  do  it,  and  when  you  come  to  look  them  all 
through,  you  find  they  all  have  the  same  method,  although  in 
difFerent  places  they  have  to  meet  different  conditions  as  to  their 
rivers.  F6r  instance,  at  Rotterdam,  on  the  Main,  they  have  a  very 
filthy  stream  that  is  covered  by  the  tide,  and  it  goes  up  above  the 
settling  reservoirs,  the  settling  reservoirs  being  below  the  height  of  the 
tide.  An  hour  and  a  half  after  the  tide  turns  to  go  out,  they  open  the 
gates  and  fill  in.    At  Amsterdam,  on  the  Hague,  they  take  water  from 


the  sand;  the  town  U  a  aand  hill;  that  water  there  ia  aa  pore  aa 
any  water  in  thia  country,  unleaa  taken  from  aome  Yery  deep  body  of 
water;  still  they  put  it  through  filtration  nearly  the  same  aa  at  Rot- 
terdam,  only  for  not  quite  the  same  length  of  time.  They  don't  have 
to  settle  thia  water  to  precipitate  it.  The  same  method  is  followed  all 
through  Europe,  at  Berlin,  Hamburg,  Paria— well,  Paria  uses  &  pvrify- 
ing  proceaa  through  the  aand.  London  uaes  the  aand  prooeaa.  At  no 
place  in  isiurope  that  I  saw  have  they  mechanical  llltera.  The  ftigliah 
don't  want  to  do  as  the  Germans  or  French  do.  Our  Americana  seem 
to  want  to  purify  water  faster,  and  hence  we  have  mechanical  fllt»a, 
w^hile  in  that  country  they  won't  use  a  mechanical  filter.  I  think  the 
report  which  the  gentlemen  will  make  will  be  a  firat-claas  one,  and  I 
hope  it  will  be  on  natural  filtration. 

C.  L.  Parmelie:  I  want  to  thank  Mr.  Bonghen  for  hla  very  kind 
remarks.  Our  LouisYille  report  has  been  on  the  market  aome  time, 
and  the  gentlemen  present  are  probably  familiar  with  that.  It  has 
been  suggested  to  me,  however,  that  scHne  of  you  may  not  be  aware  of 
the  difference  between  the  so-called  "European  System"  and  what  is 
known  as  the  "American  System  of  Filtration."  For  the  benefit  of 
such  I  might  say,  in  the  European  method  of  filtration  normally,  there 
is  used  no  chemical  at  all;  while  in  the  American  method  there  Is  used 
a  chemical.  In  the  European  method  the  water  paaaea  alowly  through 
a  layer  of  sand,  and  it  represents  an  efficiency  at  different  points  nor- 
mally of  about  3,000,000  gallons  per  acre  per  day;  but  as  Mr.  Booghen 
very  correctly  says,  the  American  people  don't  like  slow  things;  so 
naturally  they  try  to  get  something  that  will  do  the  work  faster,  and 
Mr.  Hyatt  principally  advocated  the  use  of  a  chemical  which  would  act 
something  like  the  white  of  an  egg  when  put  into  the  water,  and  coagu- 
late the  suspended  matter  into  rather  coarse  lumps,  so  they  could  be 
strained  or  filtered  out,  the  straining  process  being  done  by  a  layer  of 
sand,  the  ratio  of  difference  in  rate  of  filtration  being  n<H'mally  about  as 
3,000,000  to  about  100,000,000  gallons  to  the  acre  per  day.  Aa  to  the 
difference  of  cost,  of  course  the  initial  cost  of  the  plant  is  greater  in 
the  case  of  the  European  system  of  filtration,  but  the  cost  of  opera- 
tion of  the  American  system  is  greater  on  account  of  the  chemicals 
used.  That  is  the  essential  difference  in  the  two  methods.  It  simply 
becomes  a  question  of  the  relative  applicability  of  the  two  systems  on 
the  ground  of  cost  in  a  great  many  cases. 

A  Member:    Which  gives  better  results? 

Chas.  F.  Parmelie:  That  depends  upon  local  conditions.  You  could 
not,  for  instance,  use  a  mechanical  filter  as  ordinarily  used  with  sul- 
phate of  alumina  in  cases  where  you  have  nothing  to  decompose  the 
sulphate  of  alumina,  without  adding  originally  lime  to  the  water.  In 
such  a  case  it  certainly  would  be  more  advantageous  to  use  the  other 
systems;  but  local  conditions  entirely  control  the  solution  of  the 
problem. 

Thos.  W.  Boughen:  In  regard  to  our  water  here  and  the  mechanical 
filter  using  the  alum  process,  a  great  many  people  object  to  alum;  and 
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we  think  in  a  great  many  ways  that  if  you  can  get  along  without  those 
chemicals,  as  they  do  in  Europe,  where  they  will  not  allow  any  chem- 
icals whatever,  it  would  be  best.  When  you  have  to  use  a  grain  of  alum 
to  the  gallon,  7000  grains  to  the  pound,  it  means  a  good  many  pounds. 
At  two  cents  a  pound,  this  would  cost  something  over  |2  a  million 
gallons,  and  If  we  have  50,000,000  gallons,  using  one  grain  to  tne  gallon^ 
the  alum  would  cost,  say  $100.00  a  day,  which  would  go  a  long  way  to- 
wards paying  the  interest  on  the  investment  of  the  cost  of  the  other 
process;  but  that  Is  to  be  determined  by  the  commission  here.  We  hope 
they  will  do  the  best  possible,  even  if  it  costs  more  money. 


REPORT  OF  COnMITTEE  ON  HUNICIPAL 

ENGINEERING. 

HOSBA  PAUI-,  CUYAHOGA  FALLS,  CHM. 

Municipal  improvements  have  been  vigorously  prosecuted  during 
the  past  year.  Not  only  in  the  cities,  but  in  every  good-sized  village, 
something  has  been  done  in  the  way  of  opening,  grading,  paving,  drain- 
ing, sewering,  lighting  and  water  supply.  In  the  larger  cities  there  is  to 
be  added,  the  more  recent  problems  of  the  abolition  of  gnrade  crossings, 
the  removal  of  polee  and  wires,  the  filtration  and  purification  of  water, 
the  construction  of  intercepting  sewers  and  disposal  plants,  the  collec- 
tion and  destruction  of  garbage,  the  creation  of  parks  and  an  intelli- 
gent regulation  over  the  process  of  platting  and  expansion. 

For  the  coming  year,  there  are  signs  of  a  halt  in  activity  because  of 
financial  conditions,  as  in  many  Ohio  cities,  their  revenues  have  not 
kept  pace  with  their  increasing  expenses.  This  is  mainly  because  tax 
values  of  real  estate,  the  principal  sources  of  revenue,  are  adjusted 
decennially,  the  last  time  being  in  1890.  The  effect  of  all  this  is  that, 
in  some  instances,  further  expenditure  for  public  work  is  practically^ 
impossible,  until  there  is  a  change  of  conditions— a  new  valuation  or  a 
new  set  of  laws.  This  present  condition  affects  the  improvements  paid 
for  either  by  general  levy  or  special  assessment  on  a  particular  locality, 
as  in  both  cases,  there  is  generally  a  statutory  limitation  preventing  a 
rate  beyond  a  certain  proportion  of  the  valuation. 

I  might  say  that  I  deem  a  ten  years'  interval  too  long  between  such 
sppraisals,  as  however  justly  and  equitably  they  may  be  originally  de- 
termined, many  circumstances  that  canont  be  foreseen  will  operate  to 
change  them,  and  values  may  increase  in  one  quarter  and  lessen  in 
another,  possibly  without  affecting  the  total. 

Very  few  of  us  realize  how  much  has  been  done  in  the  way  of 
municipcd  improvements  during  the  last  ten  years,  and  I  daresay  if  the 
statistics  were  obtained  and  published  it  would  be  a  revelation  to  all 


of  U8.  Take  the  matter  of  paved  streets,  for  instanoe,  and  recall  what 
has  been  under  your  own  observation,  and  then  consider  what  has  been 
done  elsewhere. 

More  important  than  mere  increase  of  qnantity  has  been  the  great 
gain  in  quality.  Turn  to  pavements  again,  as  that  of  all  things  is  most 
readily  seen,  we  will  notice  that  the  day  of  the  cobblestone  is  past  We 
notice  by  the  printed  program  there  are  experts  to  present  ns  papers 
along  these  lines,  but  one  point  may  be  touched  upon  and  that  is  that 
street  railway  companies  are  generally  suffered  to  tear  up  streets,  de- 
stroy monuments  and  finally  to  lay  a  rail  of  a  form  that  is  an  unneces- 
sary obstruction  to  travel,  all  without  the  interests  of  the  public  being 
protected  by  engineering  superrlsion. 

We  can  hardly  speak  of  municipal  improvements  without  recalling 
the  qilendid  record  of  the  late  Col.  Geo.  K  Waring,  whose  untimely 
death  occurred  so' recently.  The  scale  of  his  achievements  was  so  large, 
he  was  so  ready  and  iHrompt  to  tell  us  about  it,  his  capacity  as  an  or- 
ganiser was  so  considerable  that  his  name  and  fame  will  long  endure 
in  engineering  annals.  His  redemption  of  Memi^ls,  so  promptly  and  so 
thoroughly  after  its  desolating  yellow  fever  epidemic;  his  grand  work  in 
cleaning  the  streets  oi  New  T<»ic  demonstrating  by  effective  peform- 
ance  that  henceforward  if  the  streets  of  a  city  reek  with  mud  and  gar- 
bage, it  is  because  there  has  arisen  no  real  and  honest  effort  to  cleanse 
them. 

The  Cuban  war  came  and  victory  over  the  Spanish  arms  on  land 
and  sea  was  soon  achieved.  But  the  hand  of  death  was  not  stilled. 
Pestilence  more  deadly  than  shot  and  shell  was  devastating  fair  cities 
and  fertile  plains.  Of  all  men  to  investigate  the  dreadful  conditions 
and  suggest  a  remedy,  Ool.  Waring  was  the  ideal  one,  and  the  president 
sent  him.  It  was  a  dangerous  and  a  fateful  mission  and  he  became  a 
speedy  victim  to  the  scourge  that  he  laid  plans  to  conquer,  bat  not  until 
he  had  rendered  humanity  a  great  and  a  signal  service,  we  might  say, 
the  most  beneficent  and  enduring  yet  undertaken  under  our  newer  na- 
tional policy,  and  under  whose  behests  no  grander  life  has  yet  fallen. 

There  is  another  problem  which  Is  attracting  the  attention  of  every 
thoughtful  citizen  and  which  demands  special  consideration  from  the 
engineer,  and  that  is  where  to  draw  the  line  between  those  things  which 
a  municipal  corporation  ought  to  do  for  Itself,  and  those  which  it  may 
better  leave  for  private  initiative,  at  what  point  the  work  for  public 
convenience  must  stop  and  that  for  private  profit  begin? 

Do  public  ownership  and  private  franchises  represent  supplemental 
quantities  or  hostile  and  opposing  forces  that  will  grapple  with  increas- 
ing earnestness  and  fight  to  the  death?  Is  the  talk  of  eventual  public 
ownership  of  all  public  activities  that  we  hear  so  much  of,  a  good  omen, 
or  is  it  revolutionary,  socialistic,  tending  to  anarchy,  the  devil  and  de- 
struction? These  are  live  questions  that  very  soon  no  man  can  ignore, 
but  for  the  time  being  the  average  person  will  do  a  good  deal  of  dodging. 
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But  It  would  be  idle  to  attempt  to  conceal  the  fact  that  just  now  the 
sentiment  in  favor  of  public  ownership  is  gaining  ground  very  rapidly, 
and  it  is  also  to  be  noted  that  changes  from  private  to  public  control  are  ' 

much  more  common  than  the  opposite.    In  the  matter  of  rates  in  the  j 

case  of  water  supply  they  are  generally  fifty  per  cent,  higher  for  private  j 

than  for  public  service,  and  there  is  an  absurdity  involved  in  paying 
interest  and  profits  on  your  own  gift  of  a  franchise,  which  is  frequently 
valued  higher  than  any  actual  investment  in  plant.    Another  reason  for  : 

changes  effected  and  being  sought  is  that  private  companies  are  quite 
likely  to  confine  their  operations  to  the  more  profitable  portions  of  the 
work,  and  decline  to  furnish  other  useful  and  necessary  service,  which, 
however  inseparable,  does  not  seem  to  them  to  be  so  directly  remunera-  ! 

tive,  or  because  alien  stockholders  are  satisfied  with  present  conditions, 
and  don't  wish  to  bother  with  changes. 

But  whether  under  private  or  public  control,  the  multiplcatlon  of 
old  and  the  creation  of  new  facilities,  conveniences  and  comforts  will 
go  on  and  in  the  building  and  maintenance  of  them,  the  engineer  has  a 
great  and  increasing  part  to  play.  He  may  read  history  and  study  the 
lessons  of  past  experience,  he  may  watch  the  conditions  that  arise  around 
him,  but  he  must  also  look  with  hope  and  expectancy  as  to  what  the 
future  may  bring,  must  realize  that  the  world  moves.  * 

DISCUSSION. 

President  Qilpatrick:  A  point  that  struck  my  attention  as  the  paper 
was  being  read  is  the  matter  of  the  supplying  of  electric  lights  to 
communities  in  small  towns,  say  of  one  or  two  thousand  inhabitants, 
where  they  already  have  an  electric  light  plant  for  the  purpose  of 
lighting  their  streets.  Ought  such  small  towns  or  vlll%ges  to  so  enlarge 
their  plants  as  to  furnish  incandescent  lights  for  (k)nsumers  among 
their  citizens?  So  far  as  our  own  little  village  is  concerned,  we  Jiave 
an  electric  light  plant  for  lighting  our  streets,  but  we  stop  there.  The 
reason  we  stopped  there  was  as  much  due  to  my  infiuence  as  anything 
else.  I  was  active  in  securing  the  plant,  and  used  my  infiuence  against 
an  incandescent  plant  for  the  supplying  of  our  citizens  with  light;  my 
reason  was  that  when  the  streets  were  lighted  I  felt  that  the  public,  so 
far  as  the  officials  of  the  town  were  ooncerned;  had  had  their  necessities 
met,  and  when  it  came  to  incandescent  lighting,  it  was  the  business 
of  private  corporations  to  come  in  and  furnish  that  facility  or  accom- 
modation. 

L.  W.  Mathewson:    Did  you  have  gas  before  you  had  electricity? 

President  Qilpatrick:  No«  sir.  We  had  a  water  system,  and  our 
power  was  sufficient  to  supply  us  with  water  by  running  the  plant  dur- 
ing the  day-time;  and  we  thought  it  was  a  poor  investment  to  have 
that  steam  power  lying  idle  part  of  the  twenty-four  hours;  so  we  added 
a  dynamo  to  the  plant,  and  furnished  electricity  for  our  street  light- 
ing; the  same  steam  power  answers  for  both. 

Secretary  Brown:  Would  it  be  a  profitable  investment  for  a 
company  to  put  in  a  plant  and  simply  furnish  incandescent  lights? 
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President  Gilpatrick:    Not  in  our  town. 

J.  W.  Stump:  Isn't  it  a  fact  that  a  good  many  water  and  electric 
light  plants  owned  by  some  of  the  smaller  cities,  at  least,  are  suc- 
cessfully furnishing  to  priTate  consumers? 

F.  A.  Bone:  In  Lebanon,  we  furnish  light  for  both  the  streets 
and  commercial  use.  Before  we  commenced  our  municipal  lighting 
and  for  commercial  purposes,  our  gas  company  had  quite  a  monopoly, 
and  charged  |1.60  per  thousand  for  gas;  we  are  now  rapidly  putting 
in  the  light;  and  they  have  lowered  their  rate  for  gas  20  per  cent.,  and 
I  think  they  can  make  dividends  yet  I  believe  the  municipal  plant 
has  been  a  benefit  to  our  town;  undoubtedly  it  can  be  carried  on  as 
successfully  as  water  works.  I  cannot  see  any  difference  between  the 
municipal  ownership  of  light  and  water  plants. 

President  Gilpatrick:  Allow  me  to  suggest  a  point  in  favor  of  fur- 
nishing of  electric  light.  The  incandescent  light  is  perhaps  a  little  of 
a  luxury,  while  water  is  a  necessity  from  the  standpoint  of  public 
health  and  public  safety.  There  are  a  good  many  towns  owning  elec- 
tric light  plants  and  water  plants.  There  are  other  towns  of  many 
more  inhabitants  where  water  and  light  is  furnished  by  corporations. 

L.  W.  Mathewson:  If  a  town  has  already  gas  furnished  at  a  rea- 
sonable price,  would  it  be  advisable  to  change  to  electricity  for  private 
lighting?  Would  there  be  any  economy  to  use  the  Welsbach  burner  on 
public  lamp-posts,  so  that  the  cost  of  gas  would  be  very  materially  re- 
duced? 

J.  W.  Stump:  In  Circleville  they  are  lighting  the  city  with  arc 
I  lights,  and  they  have  been  getting  about  |75  a  light  per  year,  and  a 

I  proposition  was  made  some  time  ago  to  the  City  Council  to  light  for 

'  about  167.50  per' arc  lamp  per  year  for  ten  years:    and    some    of  our 

business  men  have  made  a  proposition  to  the  City  Council  to  light 
the  city  for  five  years  at  |50  dollars  per  lamp  per  year;  competition 
is  worth  a  good  deal. 

President  Gilpatrick:  I  think  the  electric  lights  in  our  town  cost 
us  125.00  to  130.00.  We  have  the  large  number  of  forty-three  (43),  in  our 
small  town.  There  is  an  arc  light  at  every  intersection  in  the  cor- 
poration. The  village  owns  and  conducts  the  plant.  Our  water  works 
cost  us  $18,000.00,  and  our  electric  light  plant  15,000.00  more,  running 
them  together.  Our  town  has  a  population  of  about  1400,  not  includ- 
ing the  student  population  of  about  500  to  600. 

J.  W.  Stump:    Is  your  electric  plant  self-sustaining? 

President  Gilpatrick:  No.  We  are  taxed  to  pay  for  the  plant 
and  operation  of  it.    We  charge  for  water  to  the  consumer. 

I  J.  B.  Weddell:    In  Shelby  the  light  plant  is  self-sustaining,  and  I 

I  think  a  little  more  than  that.    So  they  get  their  street  lighting  for  noth- 

ing; every  dollar  of  expense  is  paid  the  municipal  owners  by  incan- 
descent lighting,  and  more  than  that.  If  that  is  to  be  taken  as  a  cri- 
terion, it  would  be  well  for  all  our  towns  to  own  their  electric  plants 
as  well  as  their  water  works. 
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STREET  PAVEHENTS  OF  LIMA,  OHIO. 

J.  C.  CRONI4EY,  LIMA. 

Lima,  Ohio,  is  situated  In  Allen  County,  in  the  northwestern  part 
of  Ohio.  We  are  71  miles  from  Dayton,  the  same  from  Toledo,  181 
miles  from  Cincinnati  and  208  miles  from  Chicago. 

In  1870  the  populaUim  of  Lima  was  4800,  in  1880  7600,  in  1890  16,000, 
and  in  1898,  accordins:  to  the  school  census,  26,276.  The  rapid  groiwth 
of  our  town  began  in  188—,  when  Benjamin  C.  Faurot,  in  drilling  for 
gas,  on  the  grounds  of  the  Lima  Paper  Mills,  discorered  petroleum, 
thus  opening  up  me  of  the  largest  oil  fields  in  the  world.  This  dis- 
covery of  oil  brought  to  our  town  three  great  business  concerns,  yIs: 
The  Solar  Refining  Co.,  the  Buckeye  Pipe  Line  Co.,  and  the  Ohio  Oil 
Co.,  the  first  two  haying  their  chief  offices  at  Lima,  and  the  latter  at 
Oil  City,  Pa. 

Next  to  the  oil  industry,  the  most  important  factor  in  building  up 
our  little  city  has  been  the  splendid  railroad  facilities,  which  we 
enjoy;  eight  different  railroads  find  their  way  into  and  through  the 
city.  Thus,  after  our  city  became  of  some  importance  the  subject 
of  street  paving  began  to  receive  some  attention,  and  in  1898  the  City 
Council  passed  an  ordinance  for  the  paving  of  the  public  square  with 
paving  brick.  The  improvement  was  duly  advertised,  bids  received, 
and  the  contract  awarded  to  Horn  and  Hallwood,  at  |L87  per  square 
yard.  The  City  S(4icitor,  however,  in  behalf  of  the  citlsens  of  Lima, 
brought  an  injunction  suit  against  the  contractors,  and  after  two  or 
again  awarded  the  contract  at  $1.64  per  square  yard.  The  work  was 
completed  in  July  of  1894,  and  is  still  in  rery  good  condition*  Tlie 
material  used  on  the  street  was  Hallwood  block,  on  a  six-inch  concrete 
foundation  with  sand  filler. 

In  1897  the  City  Council  passed  an  ordinance  for  the  paving  of 
North  Main  street  with  paving  brick  of  block,  and  after  numerous 
delays  the  work  was  let  in  August  of  1897,  to  Wiles  ft  Son,  of  Canton, 
Ohio,  for  a  price  which  equaled  $1.44  per  square  yard,  including  all 
items  necessary  to  the  construction  of  the  pavement.  The  ccmcrete 
three  trials,  the  work  was  re^advertlsed  and  Horn  and  Hallwood  was 
foundation  was  six  Inches  thick,  composed  of  one  part  natural  cement, 
two  parts  sand,  and  four  parts  of  unscreened  broken  stone.  The 
curbing  was  six  by  twenty  inches  set  in  cement,  and  hand  dressed.  At 
street  and  alley  intersections  the  pavement  was  brought  up  to  the 
top  of  the  cross  walks,  making  a  fiat  intersection. 

This  form  of  intersection  is  very  good  where  the  erosslngs  are 
convex,  but  where  the  gradient  of  the  street  is  considerable  and  the 
crossings  concave,  the  storm  water  will  overflow  the  sidewalks  and 
Inundate  the  lots  adjacent  to  the  street.    The  street  was  paved  to  a 
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width  of  60  feet  with  a  doable  street  railroad  track  in  the  colter.  Ac- 
cording  to  its  franchise  the  street  Railroad  comjiany  was  required 
to  pay  the  labor  necessary  for  the  constructicm  of  the  pavement  within 
its  tracks  and  for  a  space  of  18  inches  on  the  outside  of  tracks^  The 
specifications  required  a  concrete  foundation  of  7  by  15  inches  under 
each  rail,  in  place  of  ties.  The  rails  being  connected  by  tie  bars  spaced 
eight  feet  apart.  After  two  or  three  hundred  feet  of  track  had  thus 
been  laid  the  street  car  company  changed  the  manner  of  track  laying 
as  just  described,  by  placing  wooden  ties  at  regular  int^rals  under  the 
track  and  continuing  the  use  of  the  tie  bars  as  before,  and  now,  after 
14  months'  use,  the  street  railroad  tracks  seem  to  hold  up  Just  as  well 
under  one  manner  of  foundation  construction  as  the  other. 

The  manner  in  which  the  tie  bars  were  used,  greatly  injured  the 
appearance  as  well  as  the  utility  of  the  pavement  in  the  tracks,  leav- 
ing ribs  in  the  surface  of  the  pavement  wherever  used.  The  materials 
selected  for  the  pavement  of  this  street  were  Townsend  block  and 
Assyrian  asphalt  filler.  The  other  streets  of  our  city  which  have  been 
paved  with  brick  have  all  been  so  improved  under  the  same  general 
specifications  that  governed  the  work  on  North  Main  street  As  we 
were  in  the  experimental  stage  of  paving,  the  Council  decided  to  use 
different  brick  on  difterent  streets,  so  that  that  material  which  gave 
the  best  results  and  most  complete  satisfaction,  misfit  be  adopted  in 
future  improvements  of  the  same  kind. 

At  the  present  time  the  Townsend  block  and  Wassail  block  show 
about  as  much  wear  in  one  year  as  the  Hallwood  block  in  four  years, 
with  the  same  rate  of  trafllc.  The  Metropolitan  block  were  the  only 
brick  ever  shipped  to  Lima  that  were  equal  in  every  respect  to  samples 
submitted  with  bids.  As  these  brick  have  only  been  in  use  a  short  time 
we  are  unable  to  say  how  the  street  trafllc  will  eftect  them,  or  to  make 
any  comparisons  with  other  brick.  One  of  the  most  serious  obstacles 
in  the  way  of  successful  paving  is  the  form  of  rail  used  by  the  street 
car  company,  viz:  a  six  inch  girder.  The  brick  between  the  rails  have 
an  inch  crown  and  are  laid  even  with  the  shoulder  of  the  rail,  while 
on  the  outside  they  are  laid  with  the  regular  crown  ot  street  and  to 
the  top  of  rail.  This  makes  a  wedge  shaped  depression  in  the  track, 
which  acts  as  a  sort  of  ditch  during  a  rain  falL  My  idea  would  be  to 
lay  the  brick  in  the  track  with  a  crown  of  one-eighth  of  an  inch, 
and  to  the  top  of  the  rail  with  a  shoulder  in  the  brick  sufficient  to 
leave  an  inch  space  between  the  rail  and  brick. 

The  fillers  used  on  the  pavements  were  sand,  bituminous  grout, 
tar  and  Assyrian  asphalt.  The  sand  and  bituminous  fillers  have  given 
satisfactory  results,  while  the  tar  and  asphalt  fillers  have  generally 
been  condemned. 

Our  first  asphalt  pavement  was  completed  in  September,  1897,  by 
the  Ayers  Asphalt  Paving  Co.,  of  ZanesviUe,  Ohio,  ^ne  work  con- 
sisted of  5^00  cubic  yards  of  excavation,  22,800  square  yards  of  con- 
crete and  paving  covering  a  space  of  one  mile  in  length  and  30  feet 
wide,     me  specifications  required  oie  covering  of  the  concrete  with 
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a  binder  course  one  (1)  inch  deep.  Upon  the  binder  couree,  a  wearing 
surface  of  the  quality  of  Trinidad  Lake  asphalt  was  to  be  laid  to  a 
compression  depth  of  1  1-2  inches  in  thickness.  This  course  to  be  com- 
posed of  asphaltic  of  cement,  12  to  16  per  cent.;  sand,  70  to  83  per  cent; 
carbonate  of  lime,  5  to  15  per  cent..  The  contractor's  bid  was  upon 
Assyrian  rock  asphalt  with  a  fiye-year  guarantee. 

The  material  which  he  used,  however,  in  surfacing  the  street  was 
California  asphalt,  mixed  with  15  per  cent,  of  Assyrian  rock  asphalt 
in  place  of  carbonate  ot  lime.  The  work  sold  for  |1.79  per  square  yard. 
Including  all  items  of  paving  excepting  catch  basins. 

This  improvement  has  been  open  to  heavy  traffic  for  more  tnan 
one  year  and  a  half,  and  seems  to  be  in  as  good  condition  as  when 
completed. 

In  the  spring  of  1897  the  City- Council  passed  an  ordinance  for  the 
paving  oi  West  Market  street  from  Main  street  west  to  Cole  street, 
a  distance  of  one  and  one-eighth  miles,  with  asphalt. 

Tl^e  specifications  required  that  the  surfacing  material  should  be 
Trinidad  Pitch  Lake  asphalt,  mined  directly  from  so-called  Pitch  Lake 
in  the  Island  of  Trinidad,  or  any  other  asphalt  of  equal  or  superior 
quality,  provided  no  bid  should  be  received  unless  accompanied  by  a 
sample  of  asphalt  pavement  (me  foot  square  taken  from  pavement 
which  was  at  least  five  (5)  years  old.  Upon  these  conditions  a  number 
of  paving  firms  competed  for  the  work.  The  Columbia  Construction 
Co.,  whose  bid  was  |1.87  per  square  yard,  was  awarded  the  contract, 
on  Trinidad  Land  asphalt.  The  Barber  Asphalt  Paving  Co.,  whose 
bid  was  110,000  In  excess  of  the  bid  of  the  Columbia  Construction  Co., 
brought  an  injunction  suit  against  the  city,  enjoining  the  same  from 
entering  into  a  contract  with  the  said  Columbia  Constructioni  Co.,  set- 
ting forth  the  allegation  that  the  Columbia  Construction  Co.  had  not 
complied  with  the  conditions  of  the  specifications,  because  the  Trinidad 
Land  asphalt  was  inferior  in  quality  to  the  Lake.  That  the  specifica- 
tions required  a  material  equal  or  superior  to  the  Trinidad  Lake  as- 
phalt and  viiat  as  the  chemical  analysis,  as  well  as  the  history  of  tue 
land  asphalt  in  use  showed  it  to  be  inferior  to  the  Standard,  set  forth 
in  the  specifications,  that  therefore,  the  bid  of  the  said  Columbia  Con- 
struction Co.  should  be  rejected;  they,  the  Barber  ivsphalt  Paving  Co., 
further  claimed  that  their  bid  of  |2.12  per  square  yard  was  the  lowest 
bid  received  as  per  specification,  and  that  the  contract  should  be  to 
them  awarded.  The  real  animus  which  prompted  the  Barber  Paving 
Co.  to  bring  suit  against  the  City  of  Lima.  Ohio,  was  not  so  much  for 
the  purpose  of  securing  the  contract  as  it  was  to  condemn  the  material 
used  by  the  Columbia  Construction  Co.  The  battle  now  being  fairly  on 
between  these  two  corporations,  great  preparations  were  made  on 
both  sides  to  "do  each  other  up."  The  Barber  people  had  a  number  of 
expert  witnesses.  Some  gave  an  extended  history  of  asphalt,  showing 
its  use  in  various  cities,  the  relative  number  of  square  yards  of  each 
kind  of  material  used  throughout  the  world,  and  the  duration  of  each 
kind  of  pavement.    Expert  after  expert  gave  testimony  in  behalf  of  the 
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Barber  pec^e,  going  Into  the  origbi  of  the  matCTtel,  followed  hjmaor 
tentfive  chemical  expoeitioii  of  the  nerfts  of  the  Lake  a^halt  as  com- 
pared to  the  Land  asphalt. 

The  case  was  handled  by  the  best  lawyers  in  the  sUte,  and  every 
effort  poerible  made  to  show  the  superiority  of  the  Lake  asphalt. 

The  Colombia  Constmction  Co.,  on  the  other  hand,  with  expert 
testimony,  showing  that  the  Lake  and  Land  aqibalt  w«re  one  and 
the  same  thing,  and  that  no  discrimination  should  be  made  between  the 
two  materials,  oombatted  erery  point  made  by  the  Barber  Aqibalt 
Co.  Among  the  distinguished  witnesses  for  the  Cirinmbia  Constmction 
Co.,  was  Prof.  Peckham. 

He  had  yisited  the  Island  of  Trinidad  and  studied  the  origin  of  the 
two  asphalts,  had  analyzed  them  under  every  possible  condition,  had 
investigated  the  merits  of  the  two  asphalts  for  a  period  of  years,  and 
after  a  most  careful  research  on  his  part,  only  found  a  distinction  with- 
out a  difference.  He  said  that  both  asphalts  were  produced  by  the 
same  chemistry  of  nature,  that  each  gave  the  same  chemical  analysia 
and  stood  the  same  tests  and  would  make  the  same  kind  ci  payement. 

Nearly  a  week's  time  was  taken  by  witnesses  and  lawyers  before 
the  question  was  submitted  to  the  court,  who,  after  a  long  and  care- 
ful consideration  of  the  case,  decided  In  favor  of  the  Columbia  Con- 
struction Co.,  saying  that  the  testimony  showed  that  the  two  asphalts 
were  in  reality  one  and  the  same  thing.  The  case  was  taken  up  to  the 
Circuit  Court,  but  that  body  sustained  the  lower  court.  So,  insofar  as 
the  courts  are  concerned,  we  are  to  understand  that  the  Lake  and 
Land  asphalt  of  the  Island  of  Trinidad  are  of  equal  merits. 

DISCUSSION. 

Secretary  Brown:  How  long  has  this  asphalt  pavement  been  fin- 
ished. 

J.  C.  Cronley:  Martin  street  has  been  finished  only  since  Septem- 
ber IsL  One  thing  I  forgot  to  mention  was  the  street  car  rail.  The 
pavement  is  laid  up  against  the  rail.  There  is  a  double  track  part  of  the 
distance  and  along  the  rail  in  numerous  places  the  asphalt  is  broken 
back  as  much  as  6  to  7  inches,  and  in  places  the  pavement  has> 
raised  up  and  water  got  down  between  the  pavement  and  the  rail,  and 
when  the  water  froze  it  raised  the  asphalt  up  in  some  places,  I  think,  2^ 
inches  above  the  rail.  It  was  suggested  that  in  some  places  they  use 
brick  along  the  track,  but  they  decided  to  use  asphalt  against  the  raiL 
The  street  was  nearly  level.  I  think  the  street  ought  to  have  an  8-inch 
crown  where  it  is  60  feet  wide. 

J.  B.  Weddell:  Were  you  using  anything  but  sand  filler?  Did  you 
have  lugs  on  the  brick  to  separate  them?    ■ 

J.  C.  Cronley:  There  was  a  grove  on  the  brick,  but  no  lugs.  The 
asphalt  would  get  in,  but  the  great  trouble  was  it  didn't  stick  to  the 
brick.  People  carried  the  stuff  in  on  their  carpets,  and  they  made 
serious  complaint.    Harrison  avenue  was  filled  with  bituminous  grout,. 
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«  composition  of  tar,  asphalt,  scmd  and  something  else.  It  was  hard. 
It  cements  the  bricks  together  so  that  you  can't  pull  them  apart  It 
never  gets  any  softer  than  asphalt  pavement  It  seemed  to  be  entirely 
43atlsfactory. 

S.  G.  Baker:  Do  you  know  who  furnished  the  bituminous  grout 
that  you  say  gave  satisfaction?    Was  it  a  Pennsylvania  company? 

J.  C.  Oronley:    Yes,  sir. 

S.  J.  Baker:  We  had  some  experience  where  they  undertook  to  use 
that  in  some  of  our  country  pavements,  and  couldn't  get  it  into  the 
bricks  satisfactorily,  it  was  too 'thick.  They  undertook  to  use  it  on 
Euclid  avenue,  Cleveland,  and  had  to  give  it  up  there;  it  formed  a  regu- 
lar cake  on  top  of  the  pavement.  Afterwards  I  tried  it.  It  looked  very 
unsightly,  but  the  great  difficulty  was,  you  couldn't  get  it  into  the  pave- 
ment They  claimed  to  use  a  composition  of  coal  tar  pitch  and  asphalt 
and  asbestos,  grround  asbestos,  and  they  claimed  it  would  withstand  the 
heat  and  would  not  run.  Well,  it  does  seem  to  stand  heat  somewhat 
better  than  coal  tar  asphalt  and  It  doesn't  seem  to  run.  I  don't  think 
you  could  get  any  of  it  in  except  with  lug  brick,  which  we  use  alto- 
gether. I  understand  we  are  the  only  city  which  insists  upou  lug  brick. 
We  are  also  the  only  city  which  requires  5-inch  brick. 

J.  B.  Weddell:  I  have  used,  nearly  always,  the  sand  filler.  A  filler 
may  be  put  in  for  various  purposes.  If  it  must  be  water-proof,  I  don't 
think  sand  would  answer,  but  as  a  rule,  in  the  work  where  we  have 
put  in  nothing  but  sand,  it  stands  today  as  well  as  any  other  work  that 
I  know  of.  The  cost  is  about  a  shilling  a  square  yard  less  for  sand.  I 
have  no  objection  to  tar  or  bituminous  grout  as  a  filler,  if  you  can  get 
the  material  in  the  place  where  it  is  intended  to  go.  I  believe  from  my 
own  experience,  and  what  I  have  seen  on  the  streets  that  have  been 
years  and  years  in  use,  that  a  sand  filler  for  all  ordinary  traffic  is  just 
as  good  as  any  other. 

G.  A.  McKay:  In  filling  with  sand,  what  process  do  you  use  to  get 
the  sand  in?    Do  you* wash  it  in? 

J.  B.  Weddell:  We  water  our  filler  and  filter  it  In,  throw  it  on  very 
deep,  then  broom  it  in,  then  we  throw  some  of  the  water  on  it,  or  fiood 
it  I  have  found  that  even  if  you  don't  get  the  joints  full  at  once,  they 
will  fill  up.  The  sand  keeps  the  bricks  from  getting  too  close  together, 
and  fills  in  and  makes  the  mass  more  compact  or  solid. 

9.  J.  Baker:  In  the  south  of  Cleveland  they  are  adopting  entirely 
Portland  cement  and  sand,  partly  mixed  before  it  goes  on  the  street, 
Due  proportions  of  cement  and  sand  are  properly  screened  and  mixed 
and  ground  together,  making  a  sort  of  cement  like  the  Murphy  grout 
Instead  of  mixing  it  on  the  street,  it  is  supplied  by  a  company,  which 
delivers  it  ready-made  at  points  where  required  for  use.  It  is  being 
used  there  almost  altogether  now,  and  is  inspected  at  tht>  works  where 
it  la  made,  to  insure  that  it  is  mixed  in  the  proper  proportions.  They 
are  claiminf*  very  good  results  indeed.  I  have  used  a  cement  filler,  one 
part  ot  Portland  cement  and  one  part  of  sand,  which  were  mixed  on  the 
road  and  used  as  a  grout;  and  where  it  was  done  in  the  right  season 
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and  tnfflc  wns  kept  off,  as  it  should  be,  we  had  very  fine  results  from  it. 
On  a  hill  with  a  very  steep  grade.  It  was  a  question  whether  brick  woaM 
not  be  too  slippery.  We  used  lath  to  separate  the  brick  about  1-4  Inch 
space^  to  allow  a  little  more  foothold,  and  used  IV»rtland  cement  filler, 
and  it  glTes  a  very  satisfactory  road. 

E.  A.  Kemmler:    In  regard  to  cost.  I  believe  at  Columbus  we  have 
had  some  figures  oo  street  paving  that  would  discount  any  I  have  heard 
here.    Two  years  ago  we  built  one  street,  iMived  with  Wassal  Mock,  at 
75  cents  per  square  yard,  exclusive  of  curbing.    Our  foundation  consists 
of  8  inches  of  broken  stone,  into  which  is  rolled  limestone  screenings. 
0O  as  to  make  a  hard  covering  similar  to  a  macadam  street;  then  a  2- 
Inch  sand  cushion — ^which,  I  think,  is  too  much,  1-inch  or  1  1-2-lnch 
would  be  all  right — and  then  4-inch  brick  with  tar  filling.    Last  year 
the  cost  was  somewhat  higher,  particularly  on  account  of  the  higher 
cost  of  the  brick;  but  we  have  constructed  no  brick  pavements  that  cost 
more  than  98  cents  a  square  yard;  the  average  is  90  cents.    I  do  not 
consider  the  tar  filler  a  proper  one,  but  it  is  the  cheapest  we  can  get 
We  figure  on  10  cents  a  square  yard  for  the  filler,  which  is  less  than  one 
of  the  gentlemen  figured — 25  cents.    In  regard  to  asphalt  streets,  I  would 
like  to  say  a  few  words:    In  Columbus  we  have  practically  nothing  but 
Trindad  lake  asphalt;  in  one  or  two  instances  we  used  Kentucky  Rock 
asphalt,  but  the  main  material  was  Trinidad  Lake.    We  are,  however, 
going  to  be  more  liberal  in  the  future,  having  prepared  new  specifications 
last  year.    We  are  going  to  admit  any  asphalt,  and  we  are  not  going  to 
depend  upon  any  inspection  at  all.    It  seems  to  me  rather  inconsistent 
to  prepare  specifications  and  have  an  inspector  on  the  place  to  see  the 
work  and  condemn  the  material,  if  necessary,  and  then  require  a  five- 
year  guarantee  to  make  the  necessary  repairs,  which  may  be  due  to  bad 
material  or  bad  workmanship.    I  think  asphalt  streets  ought  to  be  con- 
sidered in  a  different  light  from  any  other  kind  of  material,  because  the 
engineer  as   a  rule   Is   not    familiar   enough    with    the    character   of 
asphalt  to  pass  upon  the  work  properly.    While  our  guarantee  up  to 
this  time  has  been  five  years,  we  are  going  to  make  it  ten  years,  and  I 
think  we  will  get  better  material  and  better  results.    I  think  a  five-year 
guarantee  is  too  short  a  time  on  any  street.    I  think  most  of  the  streets 
that  are  put  down  in  good  practical  shape  will  remain  five  years  with- 
out any  repairs,  and  the  extra  cost  on  such  streets  with  a  five-year  guar- 
antee over  the  one-year  guarantee  is  too  great  for  the  difference  in  re- 
sults.   The  contractor  gets  the  benefit  of  the  extra  amount  charged  on 
account  of  the  five-year  guarantee  and  the  risk  he  takes,  while  as  a  mat- 
ter of  fact  if  he  usee  good  material,  and  has  good  workmen,  no  guar- 
antee is  necessary  for  five  years  at  all.    The  guarantee  then  should  be 
ten  years,  on  all  streets,  and  I  think  with  this  kind  of  specification  for 
asphalt  streets  we  will  get  better  work  done,  and  the  streets  will  be 
more  satisfactory  at  the  end  of  ten  than  they  now  are  at  the  end  of  five 
years. 
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HAINTENANCE  OF  ASPHALT  STREETS 

IN  CINCINNATI,  O, 

J.  M.  HARPER^  C.  B. 

There  have  been  until  within  a  short  time  three  Asphalt PavingCom- 
paniea  doing  business  in  this  city,  each  owning  its  own  separate  plant, 
two  Trinidad  lake  pitch,  and  the  other  the  Bermudez  product 

The  proportions  of  materials  used  by  the  different  companies  in 
composing  their  mixtures  are  substantially  the  same,  and  the  material 
is  all  laid  in  the  same  manner  upon  a  six>inch  concrete  foundation. 

Three  to  ten  years*  observation  indicates  that  for  durability  and 
wearing  qualities,  the  asphalts  named  give  about  the  same  results.  A 
five  years'  guarantee  is  exacted,  and  10  per  cent,  of  the  cost  of  the  work 
is  retained  for  that  term  to  enforce  the  maintenance  clause  in  the  con- 
tract. Interest  is  paid  upon  the  amount  so  held  semi-annually,  provided 
the  street  is  in  proper  repair. 

Where  the  pavement  is  opened  by  the  water  or  sewer  departments, 
or  by  the  Gas  Company,  the  street  sub  and  superstructure  is  replaced 
by  the  Asphalt  Company  holding  the  Qontract  for  the  maintenfmce  of 
the  street  either  under  a  guarantee  or  repair  obligation,  the  expense 
being  paid  by  these  different  organizations  to  the  Asphalt  Company. 
Trenches  made  by  the  Telegraph,  Telephone  or  EHectric  Light  Com- 
panies for  their  conduit  systems,  are  filled  entirely  with  concrete  up  to 
the  bottom  of  the  asphalt  surfacing,  none  of  the  original  excavated  ma- 
terial being  thrown  back.  These  companies  put  in  the  concrete,  but  the 
surface  is  restored  and  expense  paid  as  before  menitioned. 

Where  the  thoroughfare  is  trenched  by  private  parties,  a  permit  has 
to  be  obtained  from  the  Paving  Company  controlling  the  street  under 
guarantee  or  maintenance  contract,  and  a  charge  per  square  yard  equal 
to  the  original  contract  price  per  square  yard,  plus  one  per  cent  of  the 
same  is  made  and  collected  from  the  party  making  the  cut. 

Whenever  the  Street  Railway  Companies  are  required  by  the  chief 
engineer  to  replace  an  Imferior  construction  by  a  heavier  and  more  sub- 
stantial rail,  the  work  is  put  under  contract  by  the  Railway  Company » 
and  the  sub  and  superstructure  of  the  street  for  a  lateral  distance  of 
at  least  eighteen  (18)  inches  outside  of  rails  of  track  or  tracks,  are  taken 
up  and  replaced.  The  engineer  is  the  sole  Judge  as  to  how  far  this 
lateral  work  may  extend.  Occasionally,  in  order  to  mak^  proper  con- 
nection amd  camber,  it  is  extended  to  the  gutters  on  each  side.  Usually 
the  contractor  performing  this  work  for  the  railway  people  has  the 
contract  for  maintaining  the  street,  and  gives  bond  to  the  railway  au- 
thorities for  keeping  this  part  of  the  work  in  good  condition  during  the 
continuance  of  his  repair  contract  with  the  city. 
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The  rail  generally  used  upon  the  asphalt  thoroughfares  is  a  grooved 
six-inch  girder,  ties  being  laid  upon  a  substantial  concrete  foundation 
and  ocmcrete  filled  In  to  within  two  and  one-half  inches  of  the  top  of 
the  rail,  the  latter  being  flush  withr  the  completed  street  surfiace.  The 
asphalt  is  laid  directly  sgainst  the  rail,  without  any  toothing  of  granite 
or  other  materiaL  This  wcHrks  very  well  in  practice.  In  time,  however, 
very  small  openings  develop  between  the  rail  and  paving,  due  to  vibra- 
tion, but  more  repairs  are  needed  in  tracks  and  next  rails  than  are  re- 
quired upon  other  parts  of  the  street. 

The  table  submitted  includes  all  of  the  streets  and  alleys  in  this 
city  that  are — up  to  the  date  of  this  article,  January  16, 1899 — ^paved  with 
asphalt.  It  contains,  I  think  some  information  not  heretofore  published 
in  connection  with  city  reports.  In  the  column  giving  distance  of  haul 
from  plants,  the  streets  marked  A  are  upon  the  hilltops,  and  are  at  an 
average  elevation  of  276  feet  above  the  general  level  of  the  business 
centers  and  some  335  feet  above  the  location  of  the  plants,  which  are 
all  in  the  vicinity  of  the  river  and  railroads. 

Omitting  Central  avenue,  which  was  paved  when  the  temperature 
was  very  low  and  with  the  expectation  that  the  street  would  have  to  be 
repaved  in  the  spring,  and  all  of  the  hilltop  thoroughfares  and  includ- 
ing St.  lieger  Place  and  Hutchins  avenue,  which  were  constructed  under 
the  suburban  specifications;  also  Spring  Grove  avenue,  which  was  con- 
structed under  an  extraordinarily  low  bid,  the  California  asphalt  having 
been  admitted  into  competition  with  the  other  characters  of  asphalt  on 
this  street,  and  Tusculum  avenue,  an  extraordinary  haul,  the  average 
cost  of  original  construction  of  the  down  town  thoroughfares  was  two 
dollars  and  sixty-eight  and  six-tenths  cents  per  square  yard.  On  the 
hilltop  streets  it  was  three  dollars  eleven  and  seven-tenths  cents  per 
square  yard. 

The  average  expense  per  square  yard  for  the  maintenance  of  the 
first  fifteen  streets  mentioned  in  the  schedule  for  the  first  term  of  five 
years  was  seven  and  twenty-four  one-himdredths  cents  (10.0724)  per 
annum.  For  the  second  term  of  five  years  it  is  thirteen  and  seventeen 
one  hundredths  cents  (10.1317)  per  square  yard  per  annum. 

This  might  be  considered  a  remarkable  increase  in  cost,  being 
nearly  double,  but  it  is  due  to  the  fact  that  a  period  of  thirty  weeks 
elapsed  between  the  expiration  of  the  maintenance  contracts  for  the 
first  term  and  the  awarding  of  those  for  the  second,  consequently  the 
thoroughfares,  with  the  exception  of  Race  street,  were  In  a  wretched 
condition. 

The  average  cost  of  thirty-seven  streets  for  repairs  under  csontracts 
for  the  first  five  years  after  guarantees  had  expired  is  seven  and  sixty- 
five  one  hundredths  (10.0766)  cents  per  square  yard  per  annum.  The 
city  engineer  of  Boston  reports  that  the  cost  of  asphalt  patching  In 
that  city  during  the  past  year  was  ten  and  seven  one- hundredths  cents 
(10.1007). 

The  specifications  for  repairs  prescribe  the  usual  formula  for  mak- 
i«^<F  the  mixture  and  laying  the  same. 
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In  the  case  of  small  repair  i>atche8  and  skimming  repairs,  the  con- 
tractor can,  with  the  consent  of  the  engineer,  use  a  hand-roller  giving  a 
pressure  of  100  pounds  per  lineal  inch  of  roller. 

In  repairing  the  asphalt  pavement  where  cutting  out  down  to  the 
concrete  base  is  deemed  necessary,  the  edges  of  the  openings  shall  be 
trimmed  down  square  with  the  pavement  surface.  Any  depressions  in 
the  concrete  base  which,  in  the  opinion  of  the  engineer,  are  not  of  suffi- 
cient depth  to  require  a  relaying  of  the  foundation,  may  be  filled  to  the 
level  of  the  top  of  the  concrete  with  bituminous  concrete,  or  what  is 
known  as  a  "binder,"  composed  of  pebbles  screened  from  gravel,  or 
finely  crushed  stone,  mixed  with'  coal-tar  pitch  containing  not  less  than 
10  per  cent,  of  asphaltum,  and  thoroughly  compacted. 

When,  in  the  Judgment  of  the  engineer,  the  depressions  in  the 
asphalt  pavement  surface  are  not  of  sufficient  depth  to  require  cutting 
out  down  to  the  concrete  base,  the  repair  process  known  aa  "skimming" 
may  be  permitted;  provided,  however,  the  existing  asphalt  be  of  good 
quality  below  the  depressions  to  be  repaved.  When  "sRimming"  is 
permitted  the  top  surface  will  be  softened  by  heating  and  removed  to 
the  required  depth,  which  shall  be  uniform,  and  the  edges  of  the  open- 
ings cut  down  square  with  the  pavement  surface.  The  sub-surface  will 
then  be  heated,  and  asphalt  of  the  specified  quality  be  laid  and  com- 
pacted by  tamping  and  rolling.  When  completed  the  repair  patches, 
whether  made  by  cutting  out  down  to  the  concrete  base  oi  by  skim- 
ming, shall  be  perfectly  united  with  the  adjoining  original  asphalt,  and 
paved  even  and  true  with  the  same  for  surface. 

No  asphalt  will  be  permitted  to  be  reheated  and  used  again,  as 
fresh  asphalt  must  be  laid  in  all  cases. 

DISCUSSION. 

J.  M.  Harper:  There  was  originally  one  company  in  Cincinnati 
on  the  work,  the  Warren-Scharf,  using  lake  pitch;  then  another  com- 
I>any  was  formed,  which  was  known  as  the  Trinidad,  and  it  claimed 
to  use  land  pitch  from  the  Island  of  Trinidad.  One  tract  was  laid,  and 
at  that  time  the  "land  pitch"  and  the  "lake  pitch"  people  came  together 
and  consequently  used  the  same  material.  Afterwards  a  company  was 
formed  called  the  Bermudez,  supposed  to  use  that  product,  and  they 
bought  a  very  large  supply,  and  it  is  not  yet  exhausted.  That  has 
been  laid  on  about  three  streets. 

For  the  last  three  years  only  two  kinds,  the  Bermudez  and  Trini- 
dad, have  been  laid.  The  bids  for  Spring  Orove  avenue,  which  I  have 
mentioned  in  the  report  here,  were  received  last  summer,  when  the 
California  product  was  admittd  in  competition.  The  street  has  not 
yet  been  improved. 

Secretary  Brown:  How  does  the  cost  of  maintenance  of  the  land 
and  lake  asphalt  compare? 

J.  M.  Harper:  Well,  about  the  same.  Findlay  street  was  paved 
with  Bermudez,  and  the  cost  of  that  for  maintenance  per  square  yard 
is  7  42-100  cents.    Bruce  avenue  was  paved  with  rock  asphalt.     The 
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cost  ot  maintenance  depends  somewhat  on  the  amount  of  traffic  on  the 
■treet  Race  street,  laid  with  lake  pitch,  probably  carries  a  heavier 
traffic  than  any  other  asphalt  street  In  this  city.  According  to  my 
best  recollection  of  that,  the  cost  (or  repairs  was  10  cents  per  square 
yard.  There  Is  considerable  difference  In  the  Judgment  of  the  engi- 
neer and  the  contractor  as  to  what  constitutes  the  keeping  of  an  asphalt 
street  In  good  repair.  Our  specifications  require  that  a  street  should  be 
in  good  condition  before  it  Is  accepted  at  the  expiration  of  the  guarantee 
term.  Last  summer  the  first  street  I  went  over  was  Richmond  street^ 
in  the  West  End,  which  has  no  railroad  tracks  on  it.  It  Is  36  feet,  I 
think,  between  curbs.  I  went  over  it  when  the  street  was  p«>rfectly 
dry,  no  water  on  it,  and  I  was  ready  to  accept  it.  There  were  one  or 
two  places  in  the  whole  length  ot  the  street— it  Is  perhaps  one-half  to 
three-quarters  of  a  mile  in  length— that  I  thought  needed  attention. 
The  day  after  I  had  been  over  it,  it  rained,  and  the  Chief  Engineer 
suggested  that  I  should  go  over  the  street  again,  which  I  did.  I  found 
about  sixty  or  seventy  places  in  it,  which  I  located  by  Indicating  as 
opposite  the  respective  house  numbers,  and  I  sent  the  list  to  the  com- 
pany that  had  the  street  under  maintenance  contract,  and  It  made 
them  red-headed.  They  wanted  to  know  If  I  had  sent  a  sprinkling 
cart  over  the  street  for  the  purpose  of  determining  the  depressions 
by  the  amount  of  water  that  stood  on  it.  That  gave  me  the  impression 
that  that  was  a  good  scheme,  and  I  think  I  shall  work  it  right  along, 
provided  nature  does  not  assist  me.  But  the  specifications  should 
provide  what  depth  the  depressions  may  be,  in  order  to  compel  the 
contractor  to  carry  out  what  the  engineer  thinks  is  right  The  fact  is, 
in  these  repair  specifications  it  ought  not  to  be  left  to  the  judgment? ^bf 
either  engineer  or  contractor.  The  specifications  should  provide  that 
depressions  over  a  certain  depth  should  be  re-surfaced.  Of  course  it 
Is  easily  seen  where  the  streets  show  signs  of  disintegrating,  and  it  Is 
wonderful  how  fast  vhis  stutT  goes  when  it  once  starts. 

J.  C.  Cronley:  What  effect  do  you  think  standing  water  has  upon 
asphalt? 

J.  M.  Harper:     I  think  it  has  a  tendency  to  rot  it. 

J.  C.  Cronley:    Do  you  think  mud  is  a  bad  thing  on  it? 

J.  M.  Harper:  Yes,  sir.  I  think  an  asphalt  surface  should  be 
kept  perfectly  clean  as  far  as  possible,  and  Just  as  little  water  applied 
to  it  as  is  practicable.  Of  course,  where  a  street  is  sprinkled  for  the 
purpose  of  keeping  down  the  dust,  if  the  street  is  thoroughly  swept, 
there  is  no  trouble  about  that.  The  difficulty  is  here:  Although  a  great 
many  remarks  have  been  made  about  the  manner  in  which  the  street 
sprinklers  use  asphalt  suriaces  in  flushing  them  with  water,  still  it 
seems  almost  impossible  to  prevent  the  attempt  to  put  as  much  water 
as  they  can  on  the  street,  because  they  want  to  avoid  going  over  It 
often. 
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BETTER  R0AD5  AND  FREE  DELIVERY 

OF  HAILS. 

AN   ADDRESS   BY   HON.   MARTIN   DODOB,   BEFORE   THE   OHIO 
SOCIETY  OF  SURVEYORS  AND  CIVIL.  ENGINEERS  AND 

THE  ENGINEERS'  CLUB. 

CINCINNATI,  JANUARY  19,  1899. 

Senator  Dodge  was  Introduced  by  ^Ir.  Schuyler  Hazard,  President 
of  the  Engineers'  Club  of  Cincinnati,  and  spoke  as  follows: 

Mr.  PresiderU  and  Members  of  the  Engineerii^  Club  and  qf  the  Ohio 
Society  of  Surveyors  and  OivU  Ungineern: 

I  have  been  greatly  pleased  and  benefited  myself  today  by  partici- 
pating to  some  extent  in  the  proceedings  had  by  the  Ohio  Society  of 
Surveyors  and  Civil  £«nglneers;  and  I  am  pleased  to  be  with  you  in 
this  meeting,  and  to  make  some  remarks  touching  the  question  an- 
nounced by  your  President.  I  would  say  as  a  preliminary,  that  I 
have  for  many  years  regarded  the  engineering  profession  as  bein^ 
among  those  who  contribute  the  most  of  any  class  probably  to  the 
wonderful  increase  in  the  power  of  production  that  is  so  manifest  among 
our  people,  and  at  this  time  in  the  world  at  large. 

I  have  seen  stated  in  some  scientific  publication  that  the  increased 
power  of  production  apparent  at  the  present  time  as  compared  with 
that*  which  was  possible  in  a  simple  and  primitive  time  is  about  in  the 
ratio  of  34  to  1.  There  can  be  no  doubt  that  the  engineering  con- 
tribution made  by  your  profession  has  aided  more  than  any  other 
agency  in  accomplishing  this  result. 

I  am  more  impressed  by  the  fact  that  half  of  our  people  have  as- 
sembled together  in  large  cities  than  by  any  other  fact  that  comes 
to  my  mind  for  consideration  at  any  time.  I  not  only  believe  that  this 
increased  power  to  which  I  have  referred  is  explained  by  the  concen* 
tration  of  population,  but  I  believe  that  the  forces  that  have  pro- 
duced this  concentration  &re  unspent  forces  acting  upon  the  people  to- 
day; and  I  speak  of  it  the  more  at  this  time,  because  I  think  that  the 
road  system  of  the  future  of  which  I  am  to  speak  briefiy  to  you  tonight* 
must  take  into  consideration  this  changed  condition  of  the  people. 

I  will  call  your,  attention  to  the  fact  that,  although  there  is  a 
very  great  increase  in  the  power  of  production,  that  it  nowhere  ap- 
pears to  any  considerable  extent,  where  solitary  and  primitive  methods 
still  prevail.  Contrary  to  the  ordinary  expectation  and  to  the  ordinary 
conception,  the  people  in  the  rural  districts  are  not  the  producers  pre- 
eminently as  they  have  been  accustomed  to  call  themselves;  because 
we  know  it  is  tlie  common  idea  among  people  in  the  country  that  they 
are  the  only  real  producers,  and  they  say  that  the  others  are  con- 
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Buinera.  They  are  accustomed  to  look  upon  all  people  who  lire  in  eitiet, 
as  somehow  llTinc  off  of  the  prodiicti(»s  at  the  prodooers.  Now,  I 
regard  that  as  an  economic  error,  and  am  well  satisfied  that  those 
people  who  Uto  in  the  cities,  and  who  work  to  any  useful  purposes  are 
producers  even  in  a  higher  degree  than  are  those  who  call  themselTes 
"the  producers." 

As  stated,  cxie-half  of  the  people  Uto  in  cities.  1  am  speaking  of 
the  state  of  Ohio,  and  of  the  eastern  states,  and  1  may  include  all  of 
the  cities  east  of  the  Mississippi  river  and  north  of  the  Ohio  and 
Potomac  rivers.  The  increased  power  ot  production  only  manifests  it- 
self when  people  come  together;  therefore,  it  being  true  that  one-half 
of  the  people  who  already  have  assembled  together  in  these  great 
masses  produce  far  more  by  reason  of  that  fact,  the  half  living  in 
cities  are  the  greatest  producers.  I  regard  all  persons  as  oonsumov.  I 
don't  consider  that  the  conviction  I  have  referred  to,  which  I  think 
exists  in  the  country,  is  scientific  In  any  degree,  nor  that  it  expresses 
anything  more  than  a  sort  of  traditional  error,  which  I  believe  to  be  an 
exploded  tradition  even  at  that. 

For  illustration  refer  to  the  matter  of  grinding  Hour.  Of  the  wheat 
we  produce,  one-half  is  consumed  in  the  country;  yet  the  increased 
power  of  production  is  so  much  by  the  prevailing  method  that  nearly 
all  of  the  flour  that  we  eat.  is  from  wheat  which  has  been  trans- 
ferred from  the  point  of  production  to  scxne  point  where  people  are 
assembled  together,  and  where  it  is  ground  and  re-distributed;  and  it 
is  a  fact  that  ten  men  in  a  single  mill  will  produce  fully  as  much  in 
a  day  as  a  hundred  men  in  a  hundred  separate  mills.  This  is  equally 
true  of  a  hundred  different  industries  that  at  one  time  flourished  in 
the  country,  but  have  since  been  abandoned  there.  It  follows,  I  think, 
that  the  people  In  cities  are  useful  producers,  and  as  much  benefactors 
of  the  race  as  the  others  who  have  considered  themselves  as  ''pro- 
ducers." 

I  wish  to  give  you  a  few  reasons  why  I  believe  the  prevailing  ocm- 
dltlon  Is  rather  a  permanent  one,  and  that  the  forces  which  have  pro- 
duced this  condition  will  maintain  it:  because  if  I  am  mistaken  in 
that  part  then  what  I  have  to  say  in  reference  to  my  belief  as  to  the 
proper  use  and  improvement  of  the  highway  will  be  of  little  value. 

Until  comparatively  a  few  years  ago  our  l>eople  were  distributed  so 
that  by  far  the  greater  mass  lived  in  the  rural  districts  and  in  the 
adjacent  villages  thereto;  but  that  at  the  present  time  that  condition 
has  changed.  It  has  been  a  sudden  change,  and  it  never  prevailed  to 
such  an  extent  at  any  time  before. 

The  three  forces  which  I  claim  have  produced  this  remarkable  con- 
dition I  will  now  mention.  First  of  all  is  the  cheap  and  abundant 
food.  If  food  were  scarce  and  dear,  as  it  used  to  be,  then  those  who 
owned  the  land  and  produced  the  food  would  be  the  greatest  in  num- 
bers; but  the  cheapness  of  the  food  has  made  it  ao  that  a  smaller  pro- 
portion of  the  people  are  sufficient  to  produce  enough  food.  Thus  a 
greater  and  increcuBing  proportion  of  the  entire  population  are  all  the 
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time  relleyed  from  agricultural  pursuits,  and  find  employment  in  other 
ways.  A  second  factor  is  the  cheapness  of  transportation;  the  means 
of  transportation  has  been  cheapened  to  a  greater  degree  also  than  was 
foretold  or  foreknown,  and  the  like  of  which  was  never  seen. 

Haying  this  cheap  means  of  transportation  by  which  can  be  as- 
sembled the  products  in  places  where  the  people  may  be;  having  the 
cheap  food  in  such  abundance  to  feed  the  people,  we  there  find  two 
reasons  why  the  people  can  be  maintained  in  cities.  Many  people  think 
that  the  gregarious  tendency  of  mankind  is  sufficient  to  explain  the 
congregation  of  men  in  cities.  I  do  not  at  all  leave  out  the  gregarious 
tendency  of  mankind,  but  it  is  not  a  new  tendency;  that  is  only  a 
constant  tendency;  they  have  always  been  thrown  together  to  that 
extent  which  conditions  would  permit.  Never  until  now  were  the  con- 
ditions such,  with  the  cheap  and  abundant  food,  and  cheap  and  con- 
venient means  of  transportation;  never  until  now  has  it  happened  to 
such  an  extent  that  you  would  get  the  increased  power  of  production 
from  people  assembled  together. 

These  three  are  the  peculiar  and  active  principles  that  are  draw- 
ing and  holding  our  people  together;  and  the  gregarious  tendency 
alone  will  not  explain  this,  because  it  is  not  new.  If  that  tendency 
was  sufficient  to  draw  people  together  and  hold  them  there,  they  would 
have  so  assembled  from  the  beginning  of  our  civilization  on  this  con- 
tinent. It  is  a  remarkable  fact  that  only  within  the  last  very  few 
years  has  this  remarkable  change  taken  place.  The  forces  which  have 
produced  and  maintained  this  condition,  as  I  believe,  are  so  far  un- 
spent that  they  will  yet  act  until  three-fourths  instead  of  one-half  of 
the  people  shall  be  assembled  together  in  a  comparatively  small  number 
of  large  cities,  and  that  there  will  be  an  economic  gain  resulting  from 
this.  That,  of  course,  is  prophecy,  but  I  base  it  upon  facts  which  to  me 
are  convincing. 

Now,  assuming  that  this  condition  has  come  to  stay,  in  the  con- 
sideration of  the  road  question  or  any  system  of  roads  to  be  con- 
structed with  reference  to  this  condition,  we  must  make  it  possible 
and  easy  for  those  in  the  country  to  communicate  with  those  in  the 
cities.  When  the  people  were  scattered  throughout  the  country  it  was 
sufficient  to  have  our  roads  lead  out  at  frequent  Intervals  from  each 
other,  to  the  towns  and  villages;  and  it  was  as  good  a  system  as  was- 
ever  devised  for  a  scattered  population;  but  when  that  period  passed, 
when  the  villages  became  deserted,  when  the  rural  population*  haff 
diminished  and  this  concentration  has  taken  place,  my  Judgment  is  that 
the  old  system  of  roads  Is  no  longer  sufficient,  and  that  a  new  system 
should  be  introduced. 

FOr  the  purpose  of  comparison,  before  considering  a  new  system  of 
roads,  I  desire  to  refer  to  what  has  been  done  for  the  other  prevailing 
means  of  transportation  that  are  in  common  use  in  the  country. 

The  cheapest  means  that  we  have  in  the  United  States  Is  the  trans- 
portation by  steamshflps  upon  the  deep  water  of  the  lakes.  At  present 
the  average  does  not  exceed  one  mill  per  ton  per  mile.    That  factor 
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alone  Is  suAcient  to  explain  the  greater  rapidity  of  growth  of  those 
cities  that  are  built  along  the  lakes.  When  the  Ohio  riyer  and  the 
Mississippi  river  afforded  the  cheapest  means  of  transportation,  the 
greatest  cities  of  the  continent  were  built  upon  those  rivers.  But  when 
the  railroads  furnished  a  still  cheaper  means  than  the  rivers  then  the 
cities  not  located  upon  the  rivers  began  to  grow,  and  continued  to  grow 
with  equally  great  rapidity.  It  seems  to  be  an  established  fact  that  the 
cheapness  of  transportation  has  more  to  do  with  controlling  the  growth 
and  industries  of  cities  tlian  any  other  one  fact. 

In  investigating  the  movement  of  freight  upon  comm<m  roads  by 
animal  power  as  compared  with  water  transportation,  I  found  tliat 
1200  miles  can  be  covered  upon  the  deep  waters  at  the  same  cost  that 
five  miles  can  be  covered  with  animal  power  upon  common  roads;  also 
that  upon  steam  roads  250  miles  could  be  covered  at  the  same  rate,  or 
it  costs  one^^alf  a  cent  a  ton  per  mile.  The  cost  in  money  for  tnuu- 
portation  with  animal  power  upon  common  roads  is  25  cents  per  ton 
per  mile.  As  much  tonnage,  or  more  probably,  is  moved  over  the 
common  roads  as  is  moved  over  steam  railroads.  Many  may  think  that 
25  cents  is  too  high.  I  was  astonished  when  I  began  to  make  an  inves- 
tigation and  find  out  how  it  was.  My  attention  was  directed  to  the 
matter  by  the  representative  of  Mexico  at  our  cad;>ital  at  Wcmhington. 
He  stated  that  the  rate  of  transportation  in  his  country  was  so  high  that 
it  kept  the  rate  of  wages  low.  He  said  that  the  lowest  rate  that  they  ever 
got  in  that  country  over  the  best  roads  was  26  cents  a  mile  per  ton. 
He  made  a  very  good  case  in  saying  that  the  rate  of  wages  was  in- 
fluenced greatly  by  the  great  cost  of  transportation;  because  nothing 
can  be  produced  for  transportation  unless  it  can  be  sold  at  a  hii^ 
price.  And  when  nearly  the  whole  value  is  taken  up  with  the  cost 
of  transportation  there  is  but  little  left  for  the  wages  of  those  em- 
ployed in  producing  such  things.  I  think  that  is  true  in  any  country; 
and  on  seeing  that  statement  of  his,  and  for  the  purpose  of  comparison 
I  began  to  seek  information  at  first  hand.  There  was  nothing  published 
on  the  matter  but  from  my  own  investigations  I  was  a  little  sur- 
prised to  find  it  was  about  25  cents  per  ton  per  mile.  I  kept  up  the 
investigation  for  a  number  of  years  and  found  that  it  was  practically 
25  cents  a  ton  for  the  delivery  of  goods  on  the  best  paved  city  roads 
in  a  level  place;  then  I  applied  the  matter  to  longer  distances,  and  I 
found  it  came  out  about  the  same  way.  In  1896  General  Roy  Stone, 
the  head  of  the  United  States  Bureau  of  Road  Inquiry,  which  place  I 
am  now  temporarily  filling,  with  a  view  of  instituting  original  inves- 
tigation, sent  out  inquiries  td  some  1200  different  counties  in  the 
United  States  to  ascertain  from  those  various  sources  what  the  aver- 
age cost  per  ton  per  mile  was;  also,  to  ascertain  the  weight  and  the 
distance,  and  the  other  factors.  The  result  of  this  investigation,  car- 
ried on  in  nearly  all  the  states,  showed  that  the  average  cost  of  trans- 
portation per  ton  per  mile  on  the  common  roads  was,  in  the  eastern 
states,  about  22  cents;  in  the  southern  states,  23  cents;  in  the  western 
and  mountain  states  as  high  as  32  cents;  but  on  an  average,  exactly 
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26  cents.  It  seems  to  me  that  this  rate  of  transportation  is  wonder- 
fully high,  and  I  think  it  is  more  remarkable  yet  that  it  has  continued 
so  high  with  but  little  betterment. 

With  reference  to  the  other  two  means  mentioned,  upon  deep  water, 
and  upon  steam  cars,  I  am  sure  that  it  is  a  fact  that  we  have  made  a 
great  deal  more  progress  there  than  any  one  expected. 

I  also  call  your  attention  to  this  fact,  that  the  government  of  the 
United  States  has  given  very  great  and  substantial  aid  to  both  of  those 
means  of  transportation;  it  has  given  of  public  money  large  sums  to 
deepen  water  communication  between  the  lakes,  and  deepen  the  water 
in  the  harbors  anu  rivers,  and  by  reason  of  that  aid  there  has  resulted 
a  cheapening  of  transportation  to  a  very  wonderful  extent 

Also,  in  the  grant  of  means  and  bonds  to  the  Pacific  railroads  they 
have  aided  in  reducing  the  transportati<Mi  very  low.  While  this  is 
true,  they  have  not  really  done  anything  to  aid  us  in  the  different 
localities  in  the  direction  of  better  roads.  Nothing  has  been  done  by 
the  government  whatever  to  aid  along  that  line,  of  late  years.  They 
dia  in  the  early  history  of  the  country;  but  that  was  abandoned  with  the 
Introduction  of  railroads,  and  the  entire  matter  has  been  dormant  for  a 
long  time  until  now;  within  the  last  few  years  there  is  great  desire  and 
a  real  revival  in  reference  to  this  matter.  We  are  met  with  the  ques- 
tion as  to  what  it  is  best  to  do,  as  to  what  we  can  do? 

I  have  undertaken  as  well  as  I  can  to  bring  forward  something  that 
I  thought  would  be  beneficial,  something  that  I  hoped  would  be  es- 
I>oused  as  a  popular  measure,  and  that  it  might  receive  such  aid  as  has 
been  given  to  the  other  means  of  transportation,  and  as  was  given  to  the 
canal  system  in  early  days.  I  have  been,  as  I  say,  preaching  the 
Gospel  for  a  good  many  years  upon  that  question;  and  I  have  now  come 
to  the  conclusion  that  the  mass  of  the  people  are  not  sufficiently  in- 
formed to  appreciate  the  econcxnic  gain  that  comes  from  these  changes, 
so  that  I  am  not  expecting  them  to  take  up  any  such  measures  as  I  once 
thought  they  might  do;  but  I  am  glad  to  have  the  opportunity  to 
present  to  the  engineers  here  my  views  as  to  the  possibilities  of  the 
new  system,  the  economic  gain  of  which  will  be  equal  to  any  system 
ever  introduced;  the  beneficial  results  of  which  will  be  as  great  as  have 
come  from  any  of  these  various  means  introduced  heretofore.  I  desire 
to  emphasize  the  fact  that  there  is  but  little  improvement,  very  little 
indeed,  upon  the  short  haul  freight;  that  is,  the  haul  for  which  the 
distance  is  too  short  to  use  steam  roads;  but  at  the  same  time  too 
long  to  use  horses.  Bearing  in  mind  the  concentration  of  population, 
it  follows  that  the  productions  of  a  country  must  be  transported  a 
longer  distance  than  when  they  found  a  market  in  every  village.  For 
longer  distances  than  from  five  to  forty-five  miles  it  is  too  long  for 
animal  power,  and  yet  too  short  to  use  other  means  so  highly  developed 
for  long  distances,  such  as  the  steam  cars  and  steamships. 

I  notice  by  looking  at  my  watch  that  the  time  has  passed  faster 
than  I  have  been  aware  of,  and  as  it  is  my  intention  to  leave  on  the 
9:10  train,  I  will  be  very  brief  in  closing  with  the  proposition  that  I 
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have  offered  in  the  hearing  of  some  of  these  gentlemen  before;  that 
is,  that  the  electric  car  system  which  is  so  fully  developed  in  the  great 
cities  is  easily  adapted  to  other  uses,  and  to  be  extended  for  long  dis- 
tances, that  is,  of  thirty  or  forty  miles,  just  the  distance  where  we 
lack  means  of  transportation  cheaply,  and  that  by  so  extending  we  can 
cover  that  short  distance  haul  with  a  light  vehicle  propelled  at  little 
cost,  and  the  service  can  be  such  that  all  productions  of  the  farm,  from 
the  smallest  pacluge  to  the  largest  that  they  produce,  that  is,  the 
maximum  load  that  they  haul  with  a  wagon,  can  be  taken  upon  those 
cars  without  re-handling  and  be  landed  in  the  markets  of  this  or  any 
of  the  great  cities,  with  greatly  diminished  cost.  I  had  intended  to 
give  more  of  the  details  and  how  I  would  carry  them  out;  but  I  shall 
have  to  content  myself  with  directing  your  minds  and  thoughts  to 
that,  and  expressing  the  hope  that  you  will  aid  in  working  out  that 
problem  in  such  a  way  that  It  will  give  beneficial  results  such  as  I 
eihumerated.  I  will  refresh  your  recollection  by  stating  that  his^ways 
are  costing  for  ordinary  improvement  from  |12,000.00  to  |15,000.00  a 
mile;  and  I  say  to  you  that  means  of  transportation  much  more  valuable 
than  that  produced  by  these  horse  and  wagon  routes  can  be  produced 
to  cover  all  of  these  intervening  spaces  without  very  great  difficulty 
and  at  no  very  great  cost.  Now,  as  soon  as  the  cheap  means  of  trans- 
portation is  provided,  then  the  daily  delivery  of  the  mail  by  the 
United  States  government  becomes  an  easy  matter;  it  is  the  wish  of  the 
government  not  to  discriminate  between  those  living  in  the  cities  and 
in  the  country,  as  they  now  have  to  do,  in  the  delivery  of  the  mail; 
but  i^e  cost  is  at  present  so  great  in  delivering  in  rural  districts  that 
it  is  impossible  to  give  the  people  that  service  which  they  ought  to 
have  and  are  entitled  to.  There  is  a  discrimination  now  which  should 
be  overcome. 

Again,  with  the  daily  delivery  of  mail  there  should  be  a  parcels 
post  establisaed,  whereby  packages  can  be  sent  by  means  of  stamps,  aa 
letters  are.  That  matter  could  be  very  greatly  benefited  as  a  result 
of  this  other  means  of  whicn  I  speak.  The  telephone  service  can  also 
be  introduced,  and  should  be,  by  the  government  itself,  so  as  to  give  to 
those  in  our  rural  districts  who  have  suffered  so  much  by  reason  of 
the  great  and  unexpected  change,  some  of  the  means  we  have  in  the 
cities  which  aid  so  greatly  the  value  of  the  productive  power  of  those 
living  in  the  cities,  and  which  I  thmk  ib  a  great  factor  in  shaping  the 
destiny  of  the  people. 

I  feel  that  I  am  obliged  to  leave  my  thought  in  an  Imperfect  and 
incomplete  state.  I  hope  I  have  made  myself  sufficiently  understood 
so  that  you  can  at  least  see  what  I  am  aiming  at 

I  thank  you  exceedingly  for  the  very  patient  hearing  that  yon 
have  given  me. 
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INTERURBAN  ELECTRIC  RAILROADS   UPON 

PUBLIC  HIGHWAYS, 

BY  ROBT.  E.  KLINE,  COUNTY  ENGINEER,  DAYTON,  OHIO. 

It  is  the  purpose  of  this  paper  to  discuss  Uie  subject,  "Interurbaa 
BUectric  Railroads  Upon  Public  Highways,"  in  the  light  of  public  in- 
terests, with  some  attention  to  the  various  details  pertaining  to  the 
work  of  construction  and  successful  operati<Mfc  of  lines  of  this  character. 

The  fact  that  Electric  Railway  Oompanies  are  beginning  to  sak 
permission,  and  in  many  cases  have  already  constructed  and  are  now 
operating  their  lines  upon  various  highways,  a  feature  which  will  un- 
questionably occasion  a  rapid  change  in  the  coat  and  methods  of  inter- 
urban  travel  and  shipment,  renders  important  the  immediate  attention 
of  local  authorities,  especially  the  engineer,  to  the  end  ol  devising  best 
methods  of  adapting  theee  linjos  to  their  proper  place  and  construction 
upon  our  highways. 

While  the  argument  may  be  advanced  that  electric  lines  under  the 
management  of  incorporated  companies  whose  motives  are  first  and  last 
to  secure  paying  investments,  and  in  view  of  the  fact  that  highwayB» 
as  public  property,  were  created  and  have  since  been  maintained  solely 
for  public  use,  should  be  required  to  operate  upon  their  own  location 
or  private  right  of  way  acquired  by  purchase. 

It  is  maintained,  however,  that  railways  of  this  character  completed 
and  in  successful  operation  are  first  of  all  public  conveniences  and  can 
serve  this  purpose  in  no  location  to  better  advantage  than  upon  the 
public  highways,  while  the  advantage  to  such  companies  of  free  right  o< 
way  admits  i-neir  offering  to  the  general  public  cheaper  rates  of  trans- 
portation than  ordinary  railways. 

The  advantage  of  the  interurban  railway  being  constructed  upon 
the  highway  is  mainly  in  the  fact  that  passengers  will  not  ordinarily 
walk  to  a  steam  railroad  station  when  an  electric  car  direct  to  their 
destination  can  be  taken  at  their  very  docHr. 

The  rates  of  speed  obtainable  under  the  present  methods  of  operat- 
ing interurban  lines,  however,  are  not  thoroughly  satisfactory  to  the 
traveling  public. 

Perhaps  a  later  development  of  the  plan  of  (deration  of  such  rail- 
ways by  employing  double  tracks  will  tend  to  better  results. 

As  a  result  of  the  success  in  the  operation  of  these  lines,  steam  rail- 
way companies  may  be  induced  to  make  traffic  arrangements  with  local 
street  railway  companies  in  cities  through  which  their  lines  extend, 
whereby  by  means  of  the  transfer  of  passengers  to  and  from  the  local 
lines  at  established  stations,  and  the  running  of  interurban  trains  at  as 
short  intervals  as  safety  will  permit  either  upon  the  present  tracks  or 
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upon  parallel  tracks  built  especially  for  that  purpose,  and  by  operating 
the  same  either  by  electric  or  other  motive  power,  a  competition  on  a 
more  successful  basis  may  be  accomplished. 

This  scheme,  where  practical,  will  afford  increased  advantage  to  the 
public  in  the  saving  of  time,  where  the  distances  to  be  traveled  are 
great. 

In  the  formulating  of  the  franchises  of  electric  lines  upon  public 
highways  iu  this  state,  in  view  of  the  fact  of  the  inadequacy  and  even 
absence  of  specific  laws  regulating  the  construction  and  operation  of 
such  lines,  too  great  care  cannot  be  exercised  by  the  authorities  in 
chai^. 

The  details  and  terms  of  every  franchise  should  embody  as  nearly 
as  practicable  all  the  specific  requirements  known  to  be  the  best,  as  dis- 
played in  franchises  previously  granted. 

Although  it  is  a  fact  that  there  has  been  but  little  demand  upon  the 
engineer  for  such  services  In  the  past,  there  Is  a  certainty  that  there 
will  be  more  or  less  need  of  such  services  In  many  localities  In  the  near 
future. 

Under  the  present  laws  the  engineer  should  be  relied  upon  by  the 
authorities  in  the  respective  localities  to  incorporate  such  terms  and 
conditions  in  each  franchise  granted  that  will  assure  the  best  and  most 
satisfactory  results  in  construction  and  operation  of  such  lines  relative 
to  public  interests,  and  at  the  same  time  to  impose  only  such  terms 
as  are  proper  and  practical  for  such  work  in  the  interests  of  the  com- 
panies, so  that  no  impractical  and  useless  barriers  may  be  thrown 
against  the  promotion  of  such  schemes. 

The  County  Engineer  therefore  is  confronted  with  a  two-fold  re- 
sponsibility. 

It  behooves  him  to  be  equipped  with  a  thorough  and  practical  knowl- 
edge of  such  construction  with  a  view  to  both  these  interests. 

In  the  past  three  years  of  my  incumbency  in  the  office  of  County 
Engineer,  at  Dayton,  Ohio,  it  has  been  my  good  fortune  by  way  of  ex- 
perience in  this  work  that  two  lines  have  been  constructed  leading  out 
of  Dayton  with  Hamilton  and  Eaton  as  their  terminal  points,  respect- 
ively, while  seven  other  franchises  have  been  granted  for  the  building 
of  other  lines  now  in  project  extending  radially  from  our  city  on  the 
highways  through  Montgomery  county  to  other  cities. 

In  the  building  of  the  two  lines  named  and  now  in  operation  my 
work  began  with  the  preliminary  surveys,  followed  by  the  duties  ol  su- 
per! n  tendency  of  construction  in  the  interests  of  the  county,  and  as 
Engineer  of  Construction  in  establishing  the  lines  and  grades  of  the 
railways  at  all  points  where  the  tracks  were  located  upon  the  highways 
under  my  charge  as  County  Engineer. 

It  has  been  demonstrated  in  our  locality  that  such  projects  have 
CI iginated  with  one  or  more  enterprising  citizens  as  the  case  may  be. 
with  or  without  high  financial  rating  in  the  community. 
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By  good  powers  of  dlBoernment  some  have  hit  upon  lines  which  af- 
ford paying  Inrestments  and  In  financing  their  projects  have  afterwards 
enlisted  the  aid  of  local  or  foreign  capital. 

The  laws  of  this  state  which  pertain  to  the  rights  to  construct  and 
operate  interurban  railways  upon  highways  are  essentially  as  follows: 

(Section  3437)  Electric  railways  have  the  general  right  to  occupy 
highways,  with  proper  authority. 

(Section  3438)  The  sole  right  of  granting  franchises  is  vested  in 
County  Commissioners  or  authorities  of  municipal  corporations. 

(Section  3439)  The  consents  of  the  owners  of  the  majority  of  the 
feet  frontage  on  pikes  are  required. 

(Sections  3441  and  3443)  It  is  provided  that  the  county  authorities 
shall  fix  the  terms  of  a  grant  or  franchise. 

(Section  3443-8)  Companies  duly  incorporated  under  the  laws  of 
Ohio  may  construct,  maintain  and  operate  Electric  Railways  upon  high- 
ways, for  the  transportation  of  passengers,  packages,  express  matter, 
United  States  mail,  baggage  and  freight. 

(Section  3443-13)  Such  companies  shall  be  subject  to  the  same 
regulations  and  have  such  powers  now  provided  under  the  laws  for 
street  railroads  in  municipal  corporations,  insofar  as  the  same  apply. 

The  laws  pertaining  to  street  railways  applying  to  interurban  rail- 
ways are  essentially  as  follows: 

(Section  2601)  No  company  shall  begin  construction  until  appli- 
cation for  leave  is  made  in  writing  to  the  proper  authorities  and  until 
permission  has  been  granted  and  terms  and  conditions  imposed. 

Public  authorities  may  renew  a  grant  upon  its  expiration  on  terms 
then  conducive  to  public  interest. 

(Section  2502)  A  public  notice  of  such  application  shall  be  printed 
at  least  three  consecutive  weeks  in  a  newspaper  of  general  circulation. 
Com^panies  are  required  to  agree  to  carry  passengers  at  the  lowest  rates 
of  fare  of  existing  railways.  No  grant  or  removal  of  franchise  shall  be 
for  a  period  longer  than  twenty-five  years. 

The  public  authorities  shall  not  release  companies  from  any  obliga- 
tions or  liabilities  imposed  by  any  grant  or  renewal  of  franchise. 

The  foregoing  comprise  in  entirety  the  substance  of  the  terms  in 
the  laws  of  the  state  pertaining  to  the  occupancy  of  highways  by  inter- 
urban electric  railway  companies. 

Immediately  upon  the  inception  of  these  schemes,  the  process  of 
promoters  has  been,  first,  incorporation  under  the  laws  of  the  state. 
Thereafter,  the  necessary  consents  of  property  holders  upon  the  high- 
ways and  thitNigh  the  intervening  villages  and  on  and  over  the  streets 
of  the  cities  designed  as  terminals  of  the  route,  have  been  secured. 

In  a  few  cases  it  has  been  found  beat  to  lea.«?e  the  traxjks  of  estab- 
lished lines  to  secure  the  most  easy  and  perhaps  best  entrances  into 
terminal  cities. 

After  the  necessary  consents  have  been  secured,  the  same  are  filed 
In  their  original  form  in  writing  with  the  Board  of  County  Ck>mmis- 
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lengtli  of  the  line,  w>  that  cars  operating  in  opposite  directiooa  are 
provided  with  separate  power,  affcNrding  a  decided  advantage. 

The  feed  wires  are  withont  insolation,  the  money  usnally  invested 
In  this  way  being  used  to  provide  a  heavier  weight  of  wire,  solely  of 
copper,  thereby  alfording  better  results  in  distrtlbnting  the  current 

This  line  has  the  advantage  of  having  no  oompeUtion. 

It  runs  through  a  beautiful  and  thickly  settled  district,  passing  the 
Soldiers'  Home,  New  Lebanon,  Johnsville,  West  Alexandria  and  ter^ 
minating  at  Baton. 

Its  elegant  showing  has  already  proven  it  to  be  a  first-class  and 
paying  investment 

There  is  but  little  doubt  that  single  lines  from  Dayton  to  Spring- 
field, Troy  and  Xenia,  respectively,  will  be  constructed  and  in  suc- 
cessful operatim  within  another  year. 

There  is  no  accounting  of  the  possible  advantages  to  be  derived  by 
the  attending  increase  and  stimulus  to  business  in  the  city  of  Dayton 
in  the  future  growing  out  of  the  construction  and  operation  of  so 
many  Inter-urban  railways  connecting  towns  of  comparatively  large 
populatione,  converging  as  they  will  to  this  common  center. 

It  is  safe  to  predict  that  the  already  accredited  "Gem  City  of  the 
West"  will  more  deservedly  merit  that  title  in  the  future  as  tne  in- 
evitable result 

In  the  past  decade  projects  for  inter*urban  rapid  transit  have  been 
before  the  public  in  various  localities  throughout  the  country. 

At  verious  places  the  construction  of  such  roads  seemed  practically 
assured  only  to  be  prevented  by  Intervening  obstacles  or  by  objec- 
tions interposed. 

In  almost  every  instance  in  such  localities  the  attitude  of  the 
neighboring  public  has  been  uniformly  one  of  friendship  while  the 
schemes  are  yet  in  project 

The  requests  of  contiguous  property  holders  along  the  lines  of 
location,  for  leniency  to  the  company  in  terms  of  franchises  very  often 
come  in  the  form  of  demands  upon  the  authorities  in  charge. 

In  fact,  delegations  have  been  stirred  to  the  pitch  of  indignation 
where  the  latter  have  been  disposed  to  impose  so-termed  severe  restric- 
tions, however  essential  thy  may  have  been  to  the  future  interests  of  all 
parties  involved. 

The  position  has  been  taken,  owing  to  the  fact  that  the  majority 
of  highways  are  fenced  in  to  but  a  width  of  approximately  40  feet 
despite  the  fact  of  a  nominal  greater  width  upon  the  records,  that  high- 
ways might  be  narrowed  to  the  actual  width  in  use  and  that  the  mar- 
ginal strip  remaining  might  be  deeded  direct  to  such  companies  if  do- 
sired,  instead  of  granting  them  a  franchise. 

In  the  instance  referred  to  an  entire  community  along  a  certain 
highway  in  Montgomery  county  carried  this  opinion  into  executicm  in 
form  of  a  petiticm  to. the  commissioners  to  narrow  the  pike  from  the 
established  width  of  66  feet  to  the  width  of  40  feet  at  present  In  use. 
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In  the  meantime  an  electric  railway  company  had  secured  optiona 
from  the  adjacent  owners  along  the  entire  distance  providing  for 
deeds  to  this  marginal  strip,  thereby  affording  them  a  perpetual  right 
of  way. 

The  scheme  was  defeated,  being  coneidered  unwise  in  many  re- 
spects by  the  authorities  in  charge. 

It  was  considered  that  if  a  railway  was  to  be  constructed  along- 
side the  highways,  restrictions  and  terms  regulating  the  construction 
and  operation  of  the  same  could  best  be  incorporated  and  put  into 
execution  in  the  embodiment  of  a  franchise. 

Furthermore,  should  this  scheme  have  been  carried  Into  effect 
the  company  would  probably  have  constructed  the  line  in  a  measure  in- 
dependent of  the  various  intereets  of  the  highway,  including  grades  and 
drainage,  with  perhaps  less  attention  to  the  interests  of  abutting  proper- 
ties, although  immediately  adjacent  thereto. 

They  would  probably  have  operated  cars  without  reference  to  local 
interests  as  to  speed,  and  with  arbitrary  independence  as  to  the  loca- 
tion of  places  of  stopping. 

Furthermore,  this  strip  of  ground  being  located  between  the  high- 
way and  the  lands  upon  the  same  side,  would  fonn  a  perpetual  barrier 
to  the  improvement  and  later  subdivision  of  the  same  by  destroying 
their  property  frontage  upon  said  highway. 

There  are  occasions  when  tracks  can  best  be  constructed  upon  pri- 
vate right  of  way.  It  may  be  in  the  interest  of  the  public  or  the  com- 
pany, and  perhaps  both. 

In  the  projection  and  constructicm  of  these  lines  attention  is  some- 
times paid  to  the  routes  chosen  with  a  view  to  the  pleasure  of  those  who 
travel. 

A  very  great  amount  of  travel  from  cities  which  tends  to  make 
these  lines  a  success  is  in  the  mere  quest  of  pleasure  and  pastime,  and 
routes  selected  with  an  idea  of  novelty  and  boldness  of  scheme  often 
bear  a  great  part  upon  the  success  of  such  enterprises. 

The  making  accessible  to  the  view  of  passengers  a  succession  of 
natural  panorama,  where  such  projects  are  possible  and  have  been  suc- 
cessfully carried  into  effect,  has  resulted  to  the  advantage  named,  with- 
out materially  affecting  the  distance  and  speed  of  travel. 

In  the  operation  of  street  railways  in  cities  it  is  found  unnecessary 
to  consider  methods  of  increasing  traffic,  but  of  sufficient  practical  im- 
portance to  devise  methods  of  handling  successfully  traffic  already  ex- 
isting. 

In  the  projection  of  interurban  routes,  however,  for  the  purpose  of 
increasing  traffic,  parks  and  other  places  affording  features  of  amuse- 
ment are  subjects  of  practical  consideration  in  the  choice  of  routes. 

Furthermore,  due  attention  paid  to  gaining  access  either  directly, 
or  by  connection  with  other  lines,  to  parks,  public  and  private  institu- 
tions and  features  of  amusement,  and  general  public  resorts,  is  essential. 
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A  private  right  of  way,  furthermore,  may  often  be  used  for  shorten- 
ing of  the  line,  the  avoiding  of  excesBlve  grades,  and  the  too  frequent 
crossing  of  other  railroad  tracks  and  large  streams  necessitating  heavy 
expenditures  for  bridges  and  attending  expenses  of  the  raising  of  grades 
and  making  of  long  approaches. 

At  present  the  usual  method  of  providing  a  return  for  franchises 
upon  public  highways  is  that  the  company  shall  do  more  or  less  work  in 
connection  with  improvements  to  bridges,  grades  and  drainage  of  high- 
ways where  tracks  are  laid,  and  shall  give  attention  to  certain  necessary 
repairs  of  same,  during  the  life  of  the  franchise  thereafter. 

In  view  of  developments  and  the  experience  of  later  years  it  is  seen 
to  be  worth  while  to  consider  the  merits  of  the  methods  of  obtaining  a 
return  for  franchises  granted. 

First,  by  experience  it  is  found  a  task  to  secure  altogether  satisfac- 
tory results  in  enforcing  such  provisions  with  frequent  neglect  and  very 
often  partial  compliance  with  the  terms  imposed. 

In  our  experience,  while  companies  have  been  required  to  assume 
the  responsibility  of  restoring  the  highways  to  their  former  condition 
of  usefulness  and  to  make  certain  repairs  neoenitated  by  reason  of  the 
construction  of  such  lines,  and  further,  to  widen  and  regrade  and  gravel 
portions  of  the  highways  at  certain  points  where  necessary,  a  charge  in 
addition  thereto  of  a  stated  sum  between  the  limits  of  twenty-five  and 
fifty  dollars  per  mile  each  year  of  occupancy  of  such  highways  by  com* 
panies.  Is  imposed  as  one  of  the  tMtns  of  all  grants  or  franchises  now 
in  vogue  in  our  county. 

The  method  advanced  by  some  of  a  county's  assuming  the  respon- 
sibility of  attending  to  all  improvements  and  repairs  <hi  the  highways 
necessitated  by  the  construction  and  operation  of  such  railways,  and  for 
remuneration,  instead  of  the  former  method,  the  exacting  of  a  percent- 
age of  the  gross  receipts  of  the  company  during  each  year  of  the  occu- 
pancy of  such  highway,  has  not  been  tried  by  the  authorities  in  our 
locality. 

This  perhi^M  would  be  easier  of  enforcen^ent  and  attended  with 
better  results  in  the  light  of  public  interests  and  at  the  same  time  i^ove 
less  burdensome  to  the  companiesNwho  at  the  outset  are  burdened  with 
groat  expenditures  requisite  to  the  prcMnotlon  and  completion  of  tkeir 
lines. 

They  could  more  easily  make  a  greater  return  for  the  use  of  the 
highways  when  their  revenues  were  assured  and  that  only  in  proportion 
to  the  amount  of  their  eamlnga. 

In  fact  there  are  those  today  who  take  the  extreme  position  and 
advocate  further,  the  ocHistruction  of  the  entire  track  system  by  the  an- 
thorities  in  charge,  allowing  the  companies  to  use  the  tracks  under  m. 
lease  for  a  stated  period. 

This  plan  would  secure  beyond  a  doubt  a  construction  satisfkctoffr 
to  the  interests  of  the  public,  but  it  is  perhaps  too  radical  in  that  it  Is 
apt  to  exclude  entirely  the  rights  and  interests  i^  the  companies  as  to 
methods  and  manner  of  track  construction. 
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This  question  must,  however,  receive  proper  attention  and  success- 
ful adjustmenit  in  the  near  future,  as  applications  for  such  franchise^ 
increase  in  number. 

In  late  years  the  developments  of  electric  railways  have  made  many 
changes  in  track  construction  a  necessity. 

Passengers  are  found  to  prefer  the  comfort  and  higher  speed  of 
larger  cars. 

To  this  end  the  use  of  the  double  truck  car  is  becoming  frequent, 
due  as  well  to  their  easier  riding  qualities  and  the  better  distribution 
of  weight,  and  the  diminishing  of  the  many  objectionable  effects  of  high 
speed  against  sharp  curves. 

Substantial  tracks  are  being  built  not  only  with  a  view  to  prevent 
undue  expense  for  maintenance  and  repairs,  but  likewise  with  an  idea  of 
obtaining  ease  and  comfort  to  the  passenger. 

The  methods  of  construction  of  the  tracks  of  Interurban  lines  are 
similar  to  those  employed  in  the  constructifm  of  the  same  for  the  most 
modem  and  best  equipped  steam  railways. 

The  difficulties  encountered  by  the  engineer  in  adapting  tracks  of 
this  character  to  conform  as  nearly  as  practical  to  existing  grades  and 
conditions  as  found  upon  the  highway  are  probably  even  more  intricate 
than  those  of  the  engineer  employed  in  a  similar  capacity  upon  ordinary 
steam  railway  construction. 

Instead  of  following  continuous  grades  and  straight  lines  it  is  nec- 
essary to  exercise  the  best  Judgment  to  locate  and  construct  the  road 
considering  all  the  interests  of  perhaps  a  winding  and  hilly  highway 
and  at  the  same  time  bear  in  mind  the  essentials  of  successful  electric 
railway  track  construction. 

In  city  electric  ^ilway  work  there  are  but  few  bridges  used  solely 
for  railway  purposes. 

On  the  contrary,  Interurban  KMids  over  which  heavier  cars  are  op- 
erated in  nearly  all  cases  demand  the  construction'  of  independent 
bridges  for  this  especial  use. 

Furthermore,  in  that  tracks  should  be,  and  in  best  practice  are, 
constructed  continuously  along  one  side  of  a  highway  where  single  track 
construction  is  employed,  it  is  certainly  best  for  highway  travel  and 
for  the  most  satisfactory  operation  of  cars  that  bridges  be  constructed 
in  similar  location. 

Many  highway  bridges  of  improved  design  are  already  in  place  and 
/  are  of  ample  strength  for  the  purpose  for  which  they  were  constructed. 

This  affords  an  additional  argument  that  electric  railway  tracks 
should  be  built  upon  independent  bridges  In  all  cases  where  the  condi- 
tions warrant. 

To  this  point  in  the  discussion  of  this  subject  the  attempt  has  been 
made  to  deal  with  the  methods  of  construction  and  operation  of  electric 
railways  upon  public  highways  in  light  of  the  present  condition  of  high- 
way management  and  control  and  conditions  of  construction,  taking 
into  account  the  laws  which  now  exist  and  the  methods   that  must  be 
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punned  In  securinc:  to  the  best  wAYwitsge,  lint  of  all,  tbe  InteresU  of 
the  general  pnbllc  and  Bubeerre  at  the  same  time  the  interests  of  the 
companies  who  have  assumed  to  undertake  the  promotion  of  such 
projects. 

In  view  of  the  recent  general  demand  throughout  the  country  for 
increased  effort  on  the  part  of  public  officials  to  the  end  of  securing 
better  roads  and  the  fkct  that  the  public  has  resided  the  point  of  eon* 
Tiction  in  faror  of  the  adoption  not  only  of  new  methods  of  manage- 
ment of  highway  construction  and  repain,  but  that  in  all  probability 
the  highway  of  today  will  soon  be  supplanted  by  a  system  of  roads  in 
management  and  construction  upon  a  more  uniyersal  plan,  the  con- 
struction and  operation  of  the  intterurban  electric  railroad  of  the  future 
must  likewise  be  brought  to  accord  with  future  developments  in  that 
direction  and  should  receive  a  due  share  of  consideration  in  the  incep- 
tion of  the  scheme. 

With  this  In  view,  to  secure  the  highway  against  useless  encroach- 
ments not  only  by  electric  railway  companies,  but  by  all  companies 
operating  under  franchises,  surh  as  telegraph,  telephone  and  steam 
railway  companies,  a  uniform  and  comprehensive  system  of  highway 
management  and  control  throughout  the  state  can  be  established  none 
too  soon  to  subserve  the  best  public  interests. 

County  authorities  are  frequently  plunged  into  difficulties  and  are 
in  many  cases  helpless  and  powerless  to  defend  the  rights  of  the  general 
public  in  the  purposes  and  the  uses  for  which  all  highways  were  origi- 
nally set  apari. 

Note  the  condition  of  a  particular  portion  of  a  well-established 
highway  in  our  own  county,  where  it  chances  to  be  hemmed  in  on  the 
one  side  by  the  Great  Miami  river,  the  eetabUshed^line  of  a  telephone 
company,  and  the  road-bed  and  tracks  of  an  Interurban  electric  railway. 

On  the  opposite  side  are  the  ever-encroaching  banks  of  a  state  canal, 
a  telegraph  line  and  the  road-bed  and  tracks  of  an>  established  railway 
company. 

The  pike,  as  originally  established,  66  feet  In  width,  was  second  only 
to  the  river  in»  the  time  of  its  location. 

In  later  yean,  by  the  encroachment  of  the  river,  telephone  line  and 
electric  railway  upon  the  one  side,  and  the  railway,  canal  and  telegraph 
line  on  the  other,  the  highway  has  been  reduced  to  a  marginal  width  not 
to  exceed  18  feet  in  the  average  for  a  distance  of  approximately  1200  feet 

To  prevent  the  further  encroachment  of  the  river  on  the  one  side 
an  expensive  retaining  wall  perhaps  20  feet  in  height  has  been  con- 
structed. 

On  the  opposite  side  the  canal  has  seen  fit  to  encroach  upon  the 
highway  year  after  year  to  the  advantage  of  the  road-bedi  of  the  railway 
on  the  opposite  side,  and  the  local  authorities  have  been  unable,  despite 
repeated  effort  to  prevent  such  encroachment,  there  being  no  recourse  ex- 
cept by  special  legislation  or  expensive  litigation;. 

In  fine,  It  may  be  stated  that  the  time  is  at  hand,  in  fact.  Is  now 
here,  when  an  established  and  uniform  system  of  highway  control  back- 
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ed  by  state  laws  Bufficient  to  oope  with  the  powers  of  any  state  boards 
and  commissious  or  corp<H«te  compenlee  now  existing,  is  extremely  es- 
sential for  purposes  of  defense  of  the  highway  as  against  such  contend- 
ing interests. 

If  the  canal,  with  interests  of  traffic  so  trivial  as  at  present,  can. 
as  demonstrated,  be  arbitrary,  the  steam  railway  likewise,  and  in  similar 
manner  the  telegraph  and  telephone  companies  operating  under  char> 
ters  and  with  certain  righta  acquired  from  higher  authorities  than  local 
and  municipal  bocurds,  the  highway  of  all  interests  the  most  general 
should  have  a  footing  in  the  state  on  a  par  with  them  at  least. 

The  purpose  and  realisation  of  a  systematic  and  effective  improve- 
ment of  roads  in  general  can  beet  be  attained,  therefore,  by  the  enact- 
ment of  a  more  contprehensive  code  of  laws  relating  thereto,  complete 
in  nature,  pertinent  to  all  requirements,  both  past  and  present,  and 
thoroughly  competent  to  secure  the  successful  acccmplishment  of  all 
the  ends  that  indicate  their  necessity. 

DISCUSSION. 

C.  M.  Gordon:  How  much  heavier  do  they  make  the  bridges  which 
are  to  carry  electric  railways  and  heavy  electric  cars,  and  how  many 
pounds  to  the  square  foot  are  they  supposed  to  sustain? 

R.  E.  Kline:  Heavy  cars,  where  they  run  in  the  neighborhood  of 
20  to  30  tons;  of  course,  highway  bridges  are  not  designed  for  such  con- 
centration of  loading.  As  mentioned  in  the  paper,  highway  bridges 
are,  a  good  many  of  them  on  improved  pikes,  of  lighter  design,  yet 
ample  for  the  purpose  for  which  they  were  originally  constructed.  My 
position  is,  that  in  all  cases  it  is  better  for  electric  roads  to  ^ect  their 
own  bridges.  Where  a  combination  bridge  at  a  special  place  is  desir- 
able, it  might  be  wise  to  have  the  Commissioners  and  the  Electric 
Railway  company  act  in  conjunction,  especially  where  long 
span  bridges  are  necessary.  It  may  be  in  such  a  case  economy  for 
both  the  company  and  county.  If  the  building  of  such  bridge  happens 
to  be  under  consideration  at  the  time  of  the  construction  of  the  road; 
otherwise,  I  would  advocate  in  all  cases  the  building  of  bridges  Inde- 
pendently and  exclusively. 

President  Gilpatrlck:    Are  those  roads  paying? 

R.  E.  Kline:  Very  largely,  it  may  be  inferred,  from  the  t&et  that 
other  companies  are  trying  to  get  franchises  located. 

A.  W.  Jones:  Has  the  rapid  transit  company  from  Dayton  to  Xenla 
got  a  franchise? 

C.  M.  Gordon:    They  have. 

G.  A.  McKay:    The  tools  are  on  the  ground  now. 

President  Gilpatrlck:  It  has  been  stated  that  those  electric  railway 
companies  are  all  running  behind,  not  making  any  money.  I  would 
like  to  know  what  Is  the  fact  in  the  judgment  of  the  Society  as  to 
whether  or  not  they  are  losing  money?  Of  course  the  statement  I  quote 
is  from  a  steam  railway  company  man. 
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Jay  F.  Brown:  It  seems  to  ne  tbat  tbe  Tftal  qoestiaB  in  tbis  paper 
Is  tbIs:  Are  we  to  adrocato  a  poUey  of  allowliia  tbeae  roads  on  tbe 
blabways,  or  are  we  to  keep  tbem  off  tbe  bi^ways?  Are  we  gqing  to 
surrender  onr  blgbways  to  tbe  electric  roads  to  trade  on,  or  are  we 
soing  to  keep  sometbina  for  oonelTea?  Tbat  ia  all  time  is  in  this 
thing.  It  can  be  demonstrated  tbat  it  Is  cheaper  and  better  for  an 
electric  railway  company  In  more  sense  than  one^  to  bnild  npon  a 
private  roadway,  and  It  can  be  demonstrated  witbont  very  much 
troable,  that  It  Is  a  bad  thing  to  bare  them  on  tbe  bf^way.  I  would 
like  an  expression  from  the  meml>ers  on  tbat  lasoe. 

President  Gllpatrick:  Do  yon  ask  whether  they  can  be  bnilt 
cheaper  on  private  than  on  a  public  right-of-way.  when  tbe  franchise 
Is  given  gratuitously? 

Jay  F.  Brown:  Tes,  and  In  tbe  whole  matter  of  oanstruction  they 
can  suit  their  own  sweet  will,  when  on  their  own  rigbt-<^-way,  in  the 
distribution  of  their  material,  grade  lines,  running  time,  and  all  de- 
tails of  constructing  and  operating  under  their  own  controL 

President  Oilpatrick:  Isn't  that  a  disadvantage  to  tbe  public  rather 
than  an  advantage? 

Jay  F.  Brown:  That  is  the  question.  My  opinion  is,  it  is  better  for 
them  to  keep  off  the  road,  everything  considered. 

G.  A.  McKay:  Tou  don't  mean  they  should  keep  back  far  from  the 
road,  but  simply  off  the  road? 

J.  F.  Brown:  Keep  off  tbe  road.  Keep  simply  on  their  own  right- 
of-way. 

G.  A.  McKay:  I  am  satisfied  it  would  be  just  as  cheap  for  con- 
struction, and  perhaps  cheaper  after  they  once  obtained  the  rigbt-of- 
way,  because  in  many  Instances  I  know  that  It  costs  more  money  to 
fill  up  old  ditches,  especially  where  roads  are  a  little  narrow  and 
ditches  cut  out,  and  there  is  no  room  for  widening,  u  really  costs  more 
money  for  construction  than  It  would  to  buy  the  right-of-way.  About 
the  only  land  damage  would  be  for  tbe  land  actually  taken.  It  doesnt 
seem  to  me  it  is  any  more  of  a  disadvantage  to  tbe  land  owner  to  have 


^197— 

the  track  just  inside  of  his  field,  than  to  have  it  just  outside  of  his 
field,  and  where  it  would  interfere  too  much  with  property  in  casee  of 
that  kind  along  the  road,  they  could  come  out  on  the  highway  in  order 
to  pass  valuable  property,  and  then  return  on  to  private  right-of-way 
again.  Such  a  plan,  it  seems  to  me,  would  leave  the  highway  in  better 
condition,  and  the  electric  railroad  company  could  adopt  better  grades. 
The  highways  could  be  maintained  and  improved  better,  and  there 
wouldn't  be  that  constant  menace  to  the  traveling  public,  nor  would  the 
element  of  dameges  perhaps,  in  case  of  an  accident,  be  so  onerous 
to  the  railroad  company  under  such  conditions. 

J.  D.  Vamey:  We  have  in  our  county  one  road  constructed  nearly 
entirely  on  private  right-of-way;  and  while  I  can't  give  the  exact 
figures,  it  is  about  200  or  260  feet  from  the  public  highway;  and  I  think 
the  company  feels  thai  they  have  done  a  good  thing  by  adopting  that 
procedure.  They  are  very  well  pleaaed  with  the  results.  While  I 
have  been  on  the  road  some,  I  can't  say  I  can  express  the  opinion 
of  all  wie  inhabitants,  yet  I  think  it  also  pleases  the  inhabitants 
better.  Of  course,  they  can't  jump  on  to  a  car  at  every  place  tBtey 
wish  to,  but  have  to  seek  It  at  special  passage  ways.  There  is  another 
road  in  contemplation  where  they  are  getting  the  right-of-way,  and 
that  matter  is  being  discussed.  I  was  talking  with  one  of  the  farmers 
only  a  short  time  ago  about  the  relative  advantages  of  rights-of-way 
close  to  the  road  or  back  of  it,  and  he  was  very  decidedly  opposed  to 
having  it  run  Just  out  of  the  road  and  close  to  it,  and  I  think  his  reasons 
were  very  good,  that  through  the  fields  the  disadvantage  did  not  amount 
to  so  much,  but  as  every  farm  has  its  farm  house,  that  it  would  be 
running  right  through  the  front  yard  in  every  case  where  there  was 
a  house.  He  thought  it  would  be  much  better  either  to  have  it  run 
in  the  ros4,  or  go  back  so  as  to  be  behind  all  the  farm  buildings.  The 
advantages  to  the  company  are  those  that  Mr.  Brown  speaks  of,  namely, 
that  they  can  construct  their  road  on  a  private  right-of-way  after  their 
own  fashion;  they  can  run  the  cars  in  their  own  way,  and  have  them 
subject  to  their  own  control. 

J.  W.  Stump:  I  would  like  to  ask  Mr.  Vamey  in  case  they  run 
back  260  feet  from  the  road,  if  that  would  not  cut  up  a  man's  farm  in 
very  bad  shape? 

J.  D.  Vamey:  Of  course  it  cuts  a  farm  up  some,  but  the  most  of 
the  property  that  that  roads  rans  through  is  fast  coming  into  the 
market  and  jost  about  ripe  f6r  cutting  up  into  lots.  The  right-of-way 
would,  of  course.  Include  adjacent  sidewalks,  a  feature  which  is  not 
regarded  as  espeetally  objectionable.  Of  course,  although  setting  back 
that  distance  would  cut  up  a  farm,  it  would  be  much  less  harmful 
than  to  ran  it  beside  the  pike  in  firont  of  the  bulldinga  That  roaa 
that  I  ^>eak  oi  makes  the  very  best  time,  and  rans  its  cars  more  rapidly 
than  any  other  road  In  that  section,  I  suppose  the  best  of  any  in  the 
country.  I  have  forgotten  the  exact  time  that  they  make;  I  know  the 
llTst  car  they  ran  there  made  60  miles  an  hour. 
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J.  W.  :%ump:  In  the  cities  the  electric  roads  run  right  along  in 
front  of  all  the  buildings,  and  I  should  not  think  it  would  hurt  farm 
butldingB  any  more  than  in  the  city. 

R.  E.  KUne:    The  attitude  of  the  public  in  regard  to  these  roads 
is  evidence  that  the  public  demand  that  they  be  built  regardless  of 
where  the  company  wa»U  to  put  them.    The  fact  that  the  companies 
hare  chosen  to  adopt  the  highway^s  is  eyidenoe  that  they  are  in  favor  of 
using  the  highway.    If,  as  engineer,  you  were  to  adToeate  to  a  com- 
munity the  use  of  a  private  right-of-way  whan  that  was  particularly 
against  the  interest  of  that  community,  and  would  put  the  road  out 
of  their  reach  or  subject  them  to  any  disadvantage,  ysa  would  have 
the  whole  community  on  your  back.    If  you  lived  in  our  county  yon 
would  find  that  sentiment  pretty  general.    The  company  that  is  out 
after  the  consents  of  property  owners  usually  goes  after  all  of  them, 
and  the  property  owners  come  in  for  a  chance  to  sign  the  consents. 
They  build  on  these  roads.     Speaking  as  to  better  construction  in 
electric  work,  it  is  not  so  essential  as  with  steam  roads  that  grades  be 
constant,  or  lines  be  straight    The  methods  of  traveling  on  electric 
roads  are  entirely  different,  and  it  is  jeasier  fior  them  to  overcome  a 
grade  than  perhaps  to  build  a  high  fill,  or  some  expensive  construction 
to  avoid  the  grade.   They  even  run  over  grades  as  high  as  ten  per  cent 
in  some  localities,  and  think  nothing  of  it    However,  that  is  a  little 
Beyond  what  the  grade  should  be  where  it  is  possible  to  secure  it 
otherwise.    The  highest  grade  in  our  county  is  five  per  cent,  on  a  road 
running  south. 

A.  W.  Jones:  How  is  it  after  a  road  is  built;  do  the  people  seem 
satisfied,  or  become  dissatisfied? 

R.  B.  Kline:  Before  the  road  is  built  they  are  all  clamoring  for 
It,  all  friends  of  the  road.  They  are  arbitrary  In  their  demands  for  it; 
but  Just  as  soon  as  the  construction  begins  and  they  find  the  corporation 
is  like  all  corporations,  cold  hearted,  the  public  begin  to  realise  they 
didn't  get  all  that  was  promised  by  way  of  privileges  by  some  of  the 
promoters;  and  sometimes  you  hear  objections  raised;  but  after  the 
road  has  been  located,  it  is  looked  upon  like  any  other  improvement 
to  which  the  country  has  grown  accustomed.  The  public  accept  It  as  a 
fixture,  and  are  glad  it  Is  there;  Just  as  we  accept  any  other  improve- 
ment of  the  day  as  a  fixture  and  a  necessity. 

A.  W.  Jones:  I  understand.  Speaking  of  opposition  and  dissiCt- 
isfactlon,  I  am  reminded  of  the  electric  road  from  Columbus  to  Wes- 
tervllle.  They  say  it  has  practically  destroyed  the  pike,  and  you  could 
not  get  any  one  with  infiuence  on  that  road  ever  to  sign  a  consent 

R.  E.  Kline:  Very  poor  construction.  They  made  no  pretmse 
of  repairing  the  pike. 

A.  W.  Jones:  I  understand  all  those  roads  in  Montgomery  County 
are  kept  that  way,  so  that  there  Is  entire  use  of  the  pike  alongside  of 
the  electric  road.  That  was  the  method  I  adopted  In  locating  a  road 
which  has  not  been  built  yet,  although  it  will  be  eventually.    That 
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pike  Wis  very  well  located.  We  have  pat  the  electric  road  about  18  to 
20  feet  from  the  center,  and  only  had  to  croea  the  pike  once  In  four  or 
five  milea. 

J.  D.  Vamey:  One  thing  I  have  forgotten  to  speak  c^  The  com- 
panies that  are  building  roads  in.  Cuyahoga  County,  which  are  finan- 
cially strong,  are  getting  out  of  the  public  highways.  The  companies 
which  are  financially  weak  and  trying  to  get  along  with  as  little  ex- 
penditure as  possible,  are  trying  to  get  the  right-of-way  in  the  streets, 
in  the  roads. 

President  Gilpatrick:  Isn't  it  a  fact  that  some  counties,  for  in- 
stance where  Mr.  Cronley  liTCs,  build  their  ditches  along  the  pike  so 
that  there  is  but  little  room  for  track:  tor  instance,  on  the  road  run- 
ning out  of  Bowling  Green,  they  have  the  right-of-way  just  over  the 
ditch  line  on  private  proj^rty.  The  pike  is  too  narrow;  the  pass  would 
be  too  dangerous  and  would  frighten  a  horse,  so  as  to  tip  over  the  con- 
veyance. 

S.  J.  Baker:    In  Cuyahoga  County  in  the  coarse  of  modem  im- 
provement, the  county  first  widened  the  road  which  was  originally  a 
60  and  66-foot  road.    They  widened  it  to  80  feet  under  a  special  modi- 
fication  of  the  road  law,  which  gave  the  commissioners  this  right.    A 
suburban  railroad  company  had  the  right-of-way  for  a  single  track  on 
the  side  of  the  road,  and  some  switches;  but  in  the  improvement  of 
the  road  the  commissioners  provided  for  a  double  track  road  in  the 
center,  and  a  16-foot  brick  paving  on  one  side  for  the  county  road. 
The  other  side  is  to  be  a  graded  earth  road  of  similar  width,  makin'k 
altogether,  with  the  double  track,  52  feet    That  insures  a  double  track 
road  through  the  center  without  additional  cost  for  widening  the  road; 
otherwise,  it  would  have  been  a  very  expensive  improvement.     The 
advantage  of  a  private  right-of-way,  as  Mr.  Vamey  says,  to  the  elec- 
tric road  is,  that  they  can  run  at  a  very  high  rate  of  speed,  which  is 
availed  of  by  this  road  to  which  he  refers,  the  Lorain  &  Cleveland  road. 
It  was  constructed  entirely  upon  private  right-of-way  with  iron  as 
heavy  as  necessary  for  a  standard  steam  road,  and  substantial  bridges, 
so  that  they  could.  If  necessary,  operate  it  as  a  steam  railroad  and  run 
at  the  rate  of  50  to  60  mllee  an  hour  If  they  pleased.     As  a  matter 
of  fact  they  do  run  at  a  vastly  greater  rate  of  speed  than  the  other 
roads,  and  with  less  liability  to  accident  by  frightening  teams,  etc.  This 
company  was,  as  Mr.  Vamey  says,  a  strong  company.    Its  organizers 
were  experienced  and  able  financiers,  and  railroad  builders  who  knew 
what  they  were  doing.    I  might  refer  also  to  the  road  from  Lorain  to 
Elyria,  built  by  Thomas  L*.  Johnson  some  years  ago  entirely  on  private 
right-of-way.    I  understand  it  was  almost  a  direct  line.    When  he  got 
the  right-of-way  it  was  considered  a  big  thing  for  the  farmera-^and 
no  great  price,  I  uhderstand,  was  paid  for  the  right-of-way:  but  in 
many  cases  the  property  owners  were  shut  oft  entirely  from  crossing 
the  road,  having  neglected  to  protect  their  rights  when  they  conveyed 
the  right-of-way;  so  the  road  can  be  fenced  from  end  to  end  and  trains 
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mn  at  a  great  rate  of  speed*  which  la  a  great  advaatage  to  the  nil- 
way  oompany.  The  adTantage  where  they  operate  In  the  highway  Is^ 
<tf  course,  aa  In  our  county,  that  they  pay  nothing  in  the  first  place  fm 
the  right-of-way,  and  the  county  Imllda  the  hridgea  aa  w^L  The 
connty  haa  In  fact  erected  aome  very  ezpenal^e  bridges.  Of  oomwBr  If 
a  steam  raUroad  can  eonatmct  an  ezpenalTe  road-bed,  and  alao  pay 
a  high  price  for  rii^tK>f-way,  these  electric  roada  shonld  be  able  to 
make  money  when  they  get  their  rlghtK>f-way  practically  for  a  aong; 
or  tor  nothing,  together  with  other  adTantages  for  which  the  iM  steam 
roada  had  to  pay. 

President  GUpatridk:  I  woold  like  to  ask  Mr.  Kline  what  regnlatlon 
is  made  oonoemlng  the  atopping  plaoea  along  over  one  of  the  lines 
he  mentions. 

R.  S.  Kline:  Hie  car  sU^e  at  all  road  crossings  and  at  other 
pointa  not  within  the  limit  of  a  qoarter  of  a  mile  from  a  preriooa 
regularly  established  stopping  place.  They  stop  at  all  crossings.  They 
can't  be  called  on  to  stop  under  the  quarter  of  a  mile  limit  We  hear 
no  complaint  from  frigfatealng  of  horaca  after  the  road  has  been  run- 
ning a  short  time. 

J.  D.  Vamey:  That  la  the  experience  eyerywhere.  A  horse  regu- 
larly driven  along  those  roads  paya  no  attention  to  them  after  alz 
months. 

R.  B.  Kline:  They  run  on  half  hour  or  hour  schedule,  and  people 
who  think  a  little  bit  can  aToid  the  cars  if  their  horses  frighten. 
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ROADS,  THEIR  COST  AND  CONSTRUCTION 

IN  BROWN  COUNTY,  O. 

BY  C.  M.  GORDON. 

Mr,  President  and  lellow-^members  of  this  Society: 

Having  been  called  on  for  a  report  on  the  construction  of  public 
highwaye,  I  will,  in  the  time  allotted  to  me,  try  and  give  you  the  ^stem 
on  which  we  build  our  macadam  roads  in  Brown  county,  the  cost  and 
maintenance  of  the  ones  already  built 

At  present  we  are  building  under  the  road  law  of  1898. 

After  due  notice  having  been  published  in  some  county  paper,  the 
commissioners  call  to  their  assistance  the  county  surveyor,  they  scting 
as  viewers  for  the  proposed  road  improvement  If  they  grant  the  Im- 
provement, then  the  county  surveyor  is  instructed  to  draw  up  plans» 
specifications  and  profile  and  to  make  an  estimated  cost  of  the  same. 
Herewith  I  will  submit  the  plans,  specifications  and  profile  of  the  Vance- 
burg  and  Winchester  pike. 

PLANS  AND  SPBX5IFICATI0NS  FOR  THE  VANCEBURG  AND  WIN- 
CHESTER PIKE. 

Beginning  at  a  stone  on  the  last  side  ot  the  Ripley  and  Hillsboro 
pike  and  in  the  center  of  the  old  state  road,  known  as  the  Winchester 
and  Williamsburg  road  and  at  the  comer  of  the  land  of  E.  E.  Carey  and 
Mrs.  Waters.  Thence  with  the  center  of  said  road  S.  65  Deg.  E.  2968  ft., 
to  a  stone  and  stake  No.  29 — 68  feet. 

End  of  first  section  at  stake  No.  26—40  feet.  Marked  with  large  post 
on  left  of  road. 

Thence  S.  66  Dog.  50  Min.  E.,  27T7  feet,  to  stake  No.  57 — 45  feet 

End  of  second  section  at  stake  No.  52 — 80  feet    Marked  on  post 

Thence  S.  66  Deg.  30  Min.  E.,  530  feet  to  stake  No.  62—76  feet 
Thenee  S.  63  Deg.  30  Min.  E.  2100  feet  to  stake  Na  88—76  feet 

I?nd  of  third  section  at  stake  No.  79 — ^20  feet   Marked  on  post 

Thence  S.  63  Deg.  45  Min.  E.  1325  feet,  to  stake  No.  97.  Thence  S. 
62  Deg.  15  Min.  E.  4600  feet,  to  stake  No.  143. 

End  of  fourth  section  at  stake  No.  105 — 60  feet  Marked  with  large 
post 

Thence  S.  64  Deg.  30  Min.  E.  300  feet,  to  stake  No.  146  at  the  Adams 
county  line. 

End  of  fifth  section  at  the  Adams  county  line.  Containing  4040  feet. 
Making  in  all  2  1-2  miles  and  1400  feet 

14 
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The  road  will  be  built  on  the  lice  Indicated  hj  the  foregolns  descrip- 
tion, except  as  Jt  will  have  to  be  modified  by  cunres  at  the  sereral  aneiea. 
Said  canres  to  be  suitably  adjusted  to  the  tangents  they  sn-re  to  con- 
nect and  to  be  laid  off  by  the  engineer. 

The  contractor  or  oontractora  will  be  required  to  Include  In  their 
bids  the  constnictliMi  of  all  culvert*  and  bridges  <m  their  respective  sec- 
tions aikt  put  the  same  In  the  construction  of  the  road  to  the  satisfac- 
tion of  the  commissioners  and  engineer. 

The  culverts  and  bridges  on  said  road  are  located  and  their  dimen- 
sions are  as  follows: 

Sta.  No.  Slie.  Remarks. 

"    9 4  feet Bridge. 

"     14 3  feet " 

"     68 6  feet " 

Btc Etc Btc E^tc.  Etc. 

The  foregoing  described  culverts  and  bridges  may  not  be  located  at 
their  exact  points  of  location,  but  may  be  changed  by  the  commissioners 
or  engineer  If  they  think  such  change  beneficial  to  the  road  Improve- 
ment. All  culverts  to  be  capped  and  paved.  The  masonry  to  be  done 
to  the  satisfaction  of  the  commissioners  and  engineer.  The  bridge  and 
culvert  masonry  shall  be  constructed  of  good  sound  live  lime  stone,  such 
as  shall  be  approved.  None  having  a  thickness  of  less  than  3  inches  and 
2  square  feet  of  bedding  surface,  solidly  bedded  to  3-4-inch  Joints,  with- 
out spawls,  levelers  or  cobbles  and  the  Joints  properly  broken. 

The  walls  shall  be  18  inches  thick  for  culverts  and  bridges  which 
have  not  a  greater  height  than  30  Inches,  and  all  culverts  and  bridges 
which  require  their  walls  to  be  built  higher  than  30  inches  shall  havc 
them  built  to  a  thickness  in  proportion  to  their  height,  4  inches  to  1 
foot,  in  heights  over  30  inches.  The  walls  of  all  culverts  shall  be  built 
sufficient  in  length  to  carry  the  fill  where  they  are  located.  The  bottom 
of  all  culverts  tfhall  be  paved.  The  paving  stone  to  have  a  thickness  of 
at  least  8  inches,  set  on  edge  and  properly  placed.  Slightly  concaved 
from  wall  to  wall.  The  paving  stone  shall  be  protected  at  the  ends 
of  their  respective  culverts  with  large  rocks.  Said  rocks  to  extend 
the  full  width  of  the  culverts,  including  the  walls  and  to  project  ai 
least  6  inches  beyond  the  ends  of  the  walls  of  the  culverts  the  way  the 
water  flows. 

The  cap  stone  of  all  culverts  must  be  at  least  4  inches  thick  and  8 
inches  below  the  subgrade  of  the  roadway  and  extend  at  least  6  inches 
on  the  walls  of  their  respective  culverts. 

The  gradients  of  the  roadway  shall  conform  to  the  same  as  shown 
on  profile  to  be  established  by  the  engineer  and  in  no  case  shall  they 
exceed  4  feet  to  the  100  feet,  or  2  Deg.  26  Mln. 

All  bridges  which  are  covered  with  lumber  shall  be  covered  with 
good  Bound  white  oak  lumber. 

The  flooring  shall  be  16  feet  long  and  2  1-2  Inches  thick,  firmly 
spiked  to  the  Joists.    The  Joists  shall  be  3x12  Inches,  9  Joiste  to  a  bridge. 
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and  sliall  extend  in  length  12  inches  on  each  abutment  and  shall  be 
placed  on  wall  plates,  the  same  as  the  flooring.  The  ends  of  the  joists 
must  be  boxed  with  plank  2  1-2  inches  thick,  12  inches  wide  and  16 
feet  long,  firmly  spiked  to  the  joists. 

The  contractor  or  contractors  shall  construct  suitable  guard  rails 
at  all  fills,  bridges  and  culverts  which  are  6  feet  or  more  in  height. 

BRIDOB  MASONRY. 

All  culverts  and  bridges  must  be  laid  off  by  the  engineer  and  all 
excavations  for  culverts  and  bridge  abutments  must  be  accepted  by  the 
oommissionersi  and  engineer  before  any  masonry  will  be  allowed  placed 
for  the  abutments. 

The  cap  stone  of/ all  culverts  must  be  accepted  by  the  commissioners 
or  engineer  before  any  dirt  will  be  allowed  placed  on-  them.  All  ma- 
sonry to  be  done  to  the  satisfaction  of  the  commissioners  and  engineer. 
At  least  1-4  of  each  course  of  rock  used  in  the  above  abutments  shall  be 
composed  of  headers. 

GRUBBING. 

The  contractor  or  contractors  will  be  required  to  grub,  clear  and 
remove  all  decaying  substances,  such  as  logs,  stumps,  etc.,  along  the 
road  line  to  a  width  of  22  1-2  feet  on  each  side  of  the  center  line  of 
roadway.  And  they  shall  construct  the  ditches  parallel  with  the  center 
of  the  road  line,  so  as  to  give  the  subgrade  the  proper  slope  to  the  bot- 
tom of  the  ditches.' 

SUBGRADE. 

The  subgrade  shall  be  24  feet  wide»  smooth,  evenly  graded,  with  an 
8-inch  crown  in  the  center.  The  contractor  or  contractors  shall  have 
at  least  1-4  mile  graded  to  the  satisfaction  of  the  engineer  and  commis- 
sioners before  they  will  accept  it  for  the  road  covering  and  keep  the 
same  in  proper  condition  before  they  place  any  material  thereoni. 

The  ditches  shall  be  constructed  outside  of  the  subgrade  and  shall 
be  2  1-2  feet  deep  from  the  subgrade,  next  to  the  ditch,  and  2  feet  wide 
on  the  bottom;  with  sides  sloping  1  1-2  horizontal  to  1  perpendicular. 
So  that  when  the  road  is  finished  it  shall  be  22  feet  wide  horizontal  at 
right  angles  to  the  axis  of  the  center  of  the  road. 

ROAD  COVERING. 

The  road  covering  shall  consist  of  broken  rock  and  gravel,  arranged 
m  the  following  manner:  Ten  feet  in  width,  5  feet  on  each  side  of  the 
center,  of  sledged  rock,  8  inches  in  depth.  Broken  In  fragments  not 
exceeding  5  Inches  In  their  greatest  diameter.  Laid  on  a  uniform  thick- 
ness over  the  road  bed.  The  same  to  be  covered  with4  inches  of  napped 
stone,  broken  in  fragments  not  exceeding  2  inches  in  their  greatest 
diameter.  Laid  of  a  uniform  thickness  over  the  sledged  rock  and  the 
same  to  be  covered  with  good  clean  gravel  2  inches  in  depth.  Making 
the  material  14  Inches  in  depth  when  accepted  by  the  commissioners 
and  engineer. 
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The  commiBsioDiers  and  engineer  shall  accept  the  sledged  rock  be« 
fore  the  contractor  will  be  allowed  to  spread  any  napped  stcme  on  the 
sledged  rock.  Wliea  the  napped  stone  is  spread  and  accepted,  then  the 
contractor  will  be  allowed  to  put  the  gravel  over  the  napped  stone.  All 
coarse  material  in  the  gravel  shall  be  napped  to  the  required  size  of  the 
napped  stone. 

The  metal  shall  be  shouldered  or  cased  with  earch  14  inches  In 
depth  next  to  the  metal  and  sloping  towards  the  ditches.  So  it  will  be 
6  Inches  in  depth  on  the  subgrade  at  the  ditches  and  6  feet  in  width 
from  the  gravel.    Making  the  road,  when  completed,  22  feet  on  top. 

The  casing  shall  be  got  outside  of  the  24  foot  grade. 

EMBANKMENTS. 

In  cuttings,  the  sides  of  the  cuts  and  in  fills,  the  embankments  shall 
have  a  slope  of  1  1-2  to  1  and  in  cuts  and  on  level  ground  the  road  bed 
shall  be  protected  from  the  injurious  effects  of  standing  water  by  proper 
drainage.  The  sides  of  the  road  being  flanked  by  ditches  at  least  2  1-2 
feet  below  the  subgrade  and  said  ditches  being  2  feet  wide  on  the  bot- 
tom. The  sides  receiving  the  same  slope  as  the  embankments.  The 
ditches  to  be  so  constructed  as  to  leave  no  standing  water  along  the 
roadside.  All  work  to  be  done  to  the  satisfaction  of  the  commissioners 
and  engineer. 

The  fills  and  embankments  must  be  thrown  up  dry  and  thoroughly 
settled  and  accepted  by  the  commissioners  and  engineer  before  any  ma- 
terial is  allowed  on  the  road  bed. 

The  engineer  will  give  all  estimates  and  in  all  cases  determine  the 
amount  or  quantity  of  the  several  kinds  of  work  which  are  to  be  paid 
for  as  it  progresses.  Said  engineer  and  commissioners  shall  determine 
the  amount  of  compensation  or  deduction  to  be  made  at  contract  price 
when  any  change  shall  be  made  in  said  work. 

The  contractor  or  contractors  shall  not  execute  any  extra  work  or 
make  any  modifications  or  alterations  in  the  work  mentioned  in  the 
specifications,  plans,  profile,  etc.,  unless  ordered  in  writing  by  the  com- 
missioners. 

The  engineer  will  give  an  estimate  the  first  Monday  in  each  month,, 
if  such  an  allowance  be  Juetifiable. 

The  commissioners  and  engineer  shall  in  all  cases  decide  every  ques- 
tion which  can  or  may  arise  relating  to  the  execution  of  said  specifica- 
tions on  the  part  of  said  contractor  or  contractors  and  their  estimates 
and  decision  shall  be  final  and  conclusive. 

These  specifications  are  a  part  of  the  contract  and  all  matter  men- 
tioned In  them  shall  bo  binding  on  the  contractor  or  contractors. 

Material  placed  on  the  road  which  is  not  satisfactory  to  the  com- 
missioners or  engineer  shall  be  removed  by  the  contractor  or  ccHitract- 
ors  at  their  own  expense. 

The  commissioners  and  engineer  reserve  tht*  right  to  vary  these 
specifications,  with  the  consent  of  the  contractor  or  ccmtractors  in  writ- 
ing, if  such  change  be  to  the  interest  of  the  road  Improvement. 
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The  road  shall  be  iMild  for  by  the  lineal  rod,  measured  when  com- 
pleted. The  contractor  or  contractors  are  to  furnish  all  labor  and  ma- 
terial at  their  own  expense. 

Some  of  the  metal  used  in  the  construction  of  this  road  was  pro- 
cured from  the  C,  P.  &  V.  R.  R.,  and  they  delivered  the  same  to  the 
contractors  at  Vanceburg. 

Contract  price  for  this  road  was  $2180.00  per  mile. 

We  haye  had  but  2  roads  sold  in  this  county  for  the  last  three  years 
that  went  below  $2000.00  per  mile.  They  were  the  Aberdeen  and  Olen- 
dale  pike  $1600.00  per  mite  and  the  Amhelm  and  Carlisle  pike  $1200.00 
per  mile. 

We  have  no  toll  roads  in  this  county.  The  trustees  of  the  various 
townships  levy  their  own  tax  for  pike  repairs,  as  follows: 

Township.  Expenditures.    Mileage. 

Union $4161  02  82  M. 

Huntington 1100  84  32  " 

Byrd  693  41  16" 

Jackson 526  25  10" 

Eagle 414  88              6 

Washington 868  26  10 

Franklin 224  43              9" 

Pleasant 2300  30  29" 

Lewis 1873  85  34" 

Clark 799  40  17  " 

Pike 261  24              8  " 

Sterling ^  ....  452  20  10" 

Perry 157165  35" 

Scott 493  62               7" 

Green 718  85  15  " 

Jefferson 688  10  16" 

$16,646  80  286  M. 

It  has  been  my  aim  to  have  the  roads  well  ditched,  for  if  there  is 
standing  water  along  the  road  it  will  penetrate  the  road  bed  and  in  a 
short  time  spoil  the  grade. 

Fellow-members,  there  is  one  thing  confronting  us  and  it  is  a  de- 
mand made  by  each  and  every  party  who  travels  the  public  highways, 
that  is  to  lessen  the  gradients  of  the  road.  I  would  not  build  an  improv- 
ed road  with  a  grade  greater  than  4  feet  to  the  100  feet,  if  I  had  my  wsy. 
A  grade  is  permanent  and  scarcely  ever  lessened.  While  the  road  cover- 
ing can  and  is  constantly  being  repaired. 

At  this  age  every  individual  is  looking  for  better  facilities  for  travel, 
from  the  great  railroads  to  the  bicycle  paths,  from  the  rocky  alleys  to 
the  streets  paved  with  SiH^balt,  from  the  muddy  roads  to  the  mftCfl^f^m 
pikes. 


All  Of  theie  imiwinremcnU  mre  «otnialed  in  the  tends  of  tlie  east- 
neer,  foritlthewliogoMalieadnnd  blocks  out  Uie  way  and  then  brings 
them  to  the  state  of  perfection  thej  have  reached. 

DISCUSSION. 

8.  J.  Baker:  One  point  about  the  eoTerln^  stones  at  colTerts;  the 
paper  said  they  are  for  the  most  part  4  inches  thick. 

C.  IL  Gordon:  Tes,  sir;  8  inches  below  the  sob-grade^  With  a 
ciilTert  4  feet  wide,  the  cover  should  be  at  least  1  foot  good  sandstone; 
perteps  IS  inches  would  be  safer.  It  depends  somewhat  on  the  tralUe 
oyer  that  road.  I  just  call  attention  to  that.  Four  inches,  unless  it 
is  a  very  narrow  culvert,  would  be  entirely  inadequate  for  safety. 

J.  W.  Stump:  I  guess  the  quality  of  the  stime  would  have  something 
to  do  with  the  thickness,  wouldn't  it? 

C.  M.  Gordon:    It  is  of  limestone. 

S.  J.  Baker:  Probably  a  foot  then  would  do;  a  2  1-2-foot  culvert 
would  not  need  over  8  inches  then. 

C.  M.  Gordon:  We  have  never  had  but  one  culvert  to  break  through, 
and  that  was  through  some  defect  in  the  rock  not  discovered  wnen 
it  was  put  in.    We  have  had  12  inches  of  dirt  on. 

8.  J.  Baker:    I  was  referring  to  sandstone. 

Geo.  H.  Hill:  In  reference  to  culverts,  when  I  had  charge  of  the 
roads  of  our  county,  we  placed  two  courses  of  stone,  breaking  the 
Joints  and  making  it  about  8  inches. 

Secretary  Brown:  Why  does  Mr.  Gordon  use  two  sixes  of  stone? 
Does  he  find  it  cheaper  or  better  to  use  two  sizes? 

C.  M.  Gordon:  The  lower  part  of  the  stone  we  use  sledge  rock. 
It  is  a  little  cheaper  to  sledge  than  to  nap.  Then  four  Inohee  of  nap 
on  the  sledge,  and  two  inches  of  gravel  on  top  of  that,  making  14  inches 
depth  of  road. 

Secretary  Brown:  Did  you  have  any  trouble  from  large  stone 
working  to  the  top  ? 

A.  W.  Jones:  Tou  used  too  much  of  that  sledge  rock.  I  would 
make  it  about  6  inches  of  sledge  and  6  inches  nap. 

C.  M.  Gordon:  The  trouble  Is  the  engineer  has  not  alwayB  every- 
thing to  say  about  it. 

8.  J.  Baker:    Do  you  get  your  material  right  there  in  your  county? 

C.  M.  Gordon:  Tes,  sir;  and  it  is  all  limestone.  We  have  not  got 
a  piece  of  freestone  in  the  county. 

S.  J.  Baker:    We  have  not  any  road  material  in  Cuyahoga  County. 

We  have  to  ship  in  all  the  road  metal.    We  have  no  gravel  to  speak  of 

•  in  our  county,  and  could  not  build  such  a  road  at  anything  like  the 

price  you  mention.    We  can't  get  gravel  for  less  than  86  to  90  cents 

a  yard  on  the  cars. 

Secretary  Brown:  How  is  the  napped  stone  broken,  by  hand  or 
machine? 
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C.  M.  Gordon:  By  hand.  Tliat  is  cheaper  than  by  the  crusher. 
The  men  that  do  the  work  make  about  46  to  90  cents  a  day,  and  board 
themaatvee.    They  break  the  stone  on  the  road. 

G.  A.  IfeKay:    Hoy  much  will  a  man  break  in  a  day? 

C.  A.  Gordon:  We  have  a  gentleman  Irom  Cincinnati,  came  up 
there  to  break  rock;  he  broke  rock  all  winter  nearly,  and  was  paying 
$2.50  a  week  for  his  board.  He  said  he  broke  rock  every  day  and  came 
out  in  debt  It  is  mighty  little  they  break.  We  have  two  rock  crushers 
in  our  county,  one  in  Union  Township,  and  one  up  in  Perry,  where 
they  haven't  any  stone;  and  the  rock  crasher  tells  me  that  in  Union 
the  rock  costs  them  48  cents  a  cubic  yard  at  the  maohlne,  crushed,  and 
by  the  time  they  are  hauled  and  put  on  the  pike,  it  would  increase  the 
cost  considerably. 
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OBSERVATIONS  ON  PUBLIC  IMPROVEMENTS  IN 
CUYAHOQA  COUNTY  DURING  1897-96. 

J.  F.  BROWN.  CLBVBLAND. 

• 

To  waich  the  gradual  deyelopment  of  public  ImproyementB  in  a 
thickly  settled  and  enterprising  community  is  both  interestincr  and 
profitable  in  the  way  of  acquiring  experience  and  knowledge  in  an  eor 
gineering  way,  and  as,  according  to  the  old  adage:  "By  others'  faults, 
wise  men  correct  their  own."  correct  ideas  as  to  oonstructiye  work 
gradually  emerge  from  the  chaos  of  conflicting  theories,  and  practical 
results  follow  the  guiding  hand  of  the  experienced  engineer.  In  a  large 
city  one  may  find  staunch  advocates  of  asphaltum  paTements;  an- 
other thinks  brick  pavements  settle  the  question,  while  others  pin  their 
faith  to  block,  stone  pavement,  etc.  What  is  the  best  pavement  for  a 
city  street?  A  question  hard  to  answer.  Into  the  answer  to  this  ques- 
tion enter  considerations  of  material  and  transportation,  labor,  repairs* 
ultimate  lasting  properties,  etc.,  all  requiring  much  time  and  careful 
observation  to  determine. 

Much  might  be  said  along  this  line  that  would  be  interesting  and 
profitable  to  all  of  us,  but  the  purpose  of  this  paper  is  to  consider  some 
facts  in  reference  to  our  common  country  roads,  deduced  from  observa- 
tions on  the  work  of  Improving  streets  in  the  large  cities. 

To  the  engineer  who  Is  casting  about  for  information  and  prece- 
dent In  formulating  plans  for  improved  roads,  the  work  of  building 
roadways  and  drives  around  and  in  the  suburban  districts  of  the  eastern 
cities,  and  the  work  of  the  various  park  boards  in  the  large  cities  are 
full  of  Instructive  information. 

I  believe  that  with  the  present  facilities  for  transporting  material 
and  placing  It  In  position,  and  tne  ease  and  cheapness  with  which 
repairs  can  be  made,  that  roaus  well  constructed  of  hard  material  may 
now  be  built  and  kept  in  repair  without  being  a  serious  burden  on  the 
community. 

Some  Idea  of  the  manner  o^.  bullumg  a  park  roadway  or  drive  may 
be  had  from  the  following  extract  from  the  specifications  in  use  by 
the  rark  Commission  of  the  city  of  Cleveland. 

SPECIFICATIONS. 

SURFACING  ROAD  WITH  BIACADAM  PAVBBmNT. 

The  road  bed  shall  be  carefully  excavated  or  filled  wherever  neoss- 
sary,  and  brought  to  the  required  sub-grade,  18  inches  below  finished 
grade,  as  indicated  by  proper  marks  to  be  given  by  the  oigineer.  All 
ruts  find  other  depressions  shall  be  carefully  filled,  and  all  bundiei 
leveled  oft. 
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All  BurpluB  mat^ial  shall  be  removed  by  the  contractor,  and  placed 
where  directed  by  the  engineer. 

All  filling  required,  and  not  found  on  the  work,  shall  be  furnished 
by  the  contractor. 

If  there  shall  be  any  spongy  material,  vegetable  or  other  objec- 
tionable matter  fonnd  in  the  road  bed,  it  shall  be  removed,  and  the 
space  belcw  sub-grade  filled  with  clean  gravel,  sand,  or  other  suitable 
material,  and  carefully  rammed  or  rolled,  so  as  to  make  such  filling 
compaci  and  solid,  at  the  expense  of  the  contractor. 

No  plowing  will  be  allowed  in  the  preparation  of  the  sub-grade. 

The  road  bed  shall  be  truly  shaped  and  trimmed  with  such  crown 
to  the  required  sub-grade,  and  rolled  with  a  heavy  roller;  so  that  when 
completed  it  shall  conform  truly  to  the  shape  and  grades  given  by  the 
engineer.  The  rolling  shall  be  done  when  the  roadbed  is  in  a  moist 
condition,  and  if  too  dry,  shall  be  watered  by  the  contractor. 

The  surface  thus  prepared  shall  be  maintained  by  the  contractor 
until  the  Telford  foundation  has  been  laid. 

After  the  road  bed  has  been  prepared  a  foundation  of  either  Ma- 
honing Valley  limestone,  sand,  blue  or  other  local  stone,  or  blast  fur- 
nace slag,  shall  be  laid. 

The  material  used  in  the  foundation  shall  be  of  the  kind  selected 
by  the  Board  of  Park  Commissioners  from  the  proposal  of  the  ac- 
cepted bidder.  The  material  selected  and  used  shall  be  sound  and 
hard  and  equal  in  quality  to  the  samples  furnished  by  the  contractor 
and  on  exhibition  in  the  Engineer's  office  of  the  Board  of  Park  Com- 
missioners. 

If  the  selected  material  be  stone,  the  stones  laid  in  the  founda- 
tion shall  be  four  (4)  inches  to  ten  (10)  inches  in  width,  ei^ht  (8)  Inches 
to  twenty  (20)  inches  in  length,  and  not  less  than  twelve  (12)  inches 
in  depth. 

The  stones  shall  be  laid  by  hand  in  the  form  of  a  close,  firm  pave- 
ment They  shall  be  set  on  their  broadest  edges,  and  lengthwise  across 
the  roadway,  except  in  the  case  of  the  stone  which  is  under  tne  macadam 
next  to  the  sides  of  the  road,  which  foundation  stone  is  to  be  placed 
with  its  longest  side  parallel  with  the  sides  of  the  road. 

They  shall  be  bound  by  inserting  and  driving  down,  in  all  places 
where  practicable,  stone  of  proper  size  and  shape  to  firmly  wedge  them 
in  their  proper  position.  All  projections  above  grade  shall  be  broken 
off  by  hand  and  driven  into  the  spaces  not  already  filled  by  the  process 
of  wedging,  and  wedging  stones  shall  be  furnished  and  driven  until  the 
foundation  is  full  to  grade.  No  wedging  shall  be  done  within  25  feet 
within  the  face  of  the  work  that  is  being  laid. 

If  the  selected  material  be  blast  furnace  slag,  it  shall  be  hard  and 
sound  and  prepared  by  being  passed  through  a  stone  crusher  of  a 
pattern  approved  by  the  engineer;  screened  so  as  to  be  free  from  all 
dust  and  diri,  and  satisfactory  in  every  way  to  the  engineer. 
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rolled  and  rammed,  and  its  surface  made  tme  and  anifona,  and  at  the 
required  grade. 

If  an  J  of  the  material  be  crushed  by  the  rolling  it  ahaH  he  rsplsriit 
if  so  ordered  by  the  engineer. 

The  grade  given  will  be  parallel  to  llniah  grade  and  six  (€)  indies 
below  it. 

The  broken  stone  for  the  msradsm  surface  is  to  be  of  trap  rocfc, 
equal  in  quality  to  the  samite  in  the  engineer's  office  of  the  Board 
of  Park  ODnunlsaloners. 

The  stone  for  the  bottom  course  of  the  macsdam  surface  shall  be 
of  such  sixe  as  will  pass  through  a  screen  with  two  and  one-quarter 
(2  1-4)  inch  round  holes,  and  will  not  pass  through  a  screoi  with  one 
(1)  inch  round  holes. 

The  coarse  screenings  shall  be  of  such  sixe  as  will  pass  through 
a  screen  with  1  inch  round  holes,  and  will  not  pass  throogh  a  screoi 
with  1-2  inch  round  holes. 

The  fine  screenings  and  dust  to  be  such  as  will  pass  thronidi  a 
screen  with  1-2  inch  round  holes. 

The  broken  stone  Is  to  be  dellyered  on  the  prepared  foundation 
and  dumped  on  platforms  provided  for  that  purpose  by  the  contractor. 

The  broken  stone  for  the  bottom  course  (of  the  sixe  and  quality 
heroin  specified  for  the  bottom  coune)  shall  be  spread  over  the  sur- 
face of  the  foundation  to  such  a  depth  that  when  thoroughly  rolled 
its  surface  shall  be  2  inches  below  finished  grade. 

After  it  has  been  thoroughly  packed  by  rolling,  all  the  interstices 
aro  to  be  filled  with  fine  screenings,  which  shall  be  applied  in  at  least 
three  layers;  each  layer  to  be  thoroughly  worked  In  by  wetting  and 
rolling  beforo  the  next  layer  Ib  applied. 

A  layer  of  coarse  screenings  heroin  specified  shall  then  be  applied, 
and  spread  to  such  a  depth  as  will  bring  the  surface  1-2  inch  below 
finished  grade.  This  layer  Is  to  be  thoroughly  rolled,  and  during  the 
process  of  rolling  coarse  screenings  shall  be  from  time  to  time  applied, 
so  that  when  the  rolling  ceases  the  roadway  Is  truly  surfaced  to  the 
required  grade  and  crown.  This  layer  is  to  be  wetted  and  rolled  until 
the  water  flushes  to  the  surface. 

After  the  layer  of  coarse  screenings  has  become  compact  thero 
shall  be  spread  upon  the  surface  fine  screenings,  so  much  as  to  bring 
the  surface  to  finished  grade  when  rolled.  The  rolling  of  this  course 
is  to  continue  until,  by  a  sufficient  use  of  water,  a  wave  is  produced  in 
front  of  the  roller. 

Only  such  teaming  as  Is  necessary  for  distributing  the  screen- 
ings and  wetting  will  be  allowed  oyer  the  broken  stone  after  it  is 
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spread  on  tb»  foundation,  and  teamtng  over  the  flntebad  turfaoe  will 
not  be  allowed  for  at  least  three  days  after  It  is  flnlahed. 

The  roller  used  on  the  roads  is  to  be  a  15*toii  steam  road  roller 
of  an  approved  pattern,  and  the  road  is  to  be  rolled  at  each  stage  of  the 
work  until  its  condition  is  satisfactory  to  the  engineer. 

The  use  of  rammers,  and  other  suitable  Instruments,  is  to  be  sub- 
stitnted  for  that  of  the  steam  roller  when  necessary. 

The  amount  of  work  done  under  the  aboye  item  ("Surfacing  Road- 
way with  Macadam  Payement")  will  be  determined  by  measurement 
of  the  area  of  the  roadway  so  surfaced,  made  by  the  engineer,  and 
the  price  per  square  yard  paid  is  to  include  all  work  and  the  furnish- 
ing of  all  materials  mentioned  above,  and  all  incidental  work  thereto. 

The  above  specifications  are  for  the  constructing  of  what  is  known 
as  a  "Telford  Macadam  Roadway/'  the  original  idea  of  which,  by  us- 
ing the  large  stones  in  the  bottom,  was  to  save  the  labor  of  breaking 
all  the  stones,  and  to  provide  good  drainage.  The  engineer  of  the 
park  board,  however,  agrees  with  the  writer  that  with  the  present 
facility  for  getting  crushed  stone  on  ^he  ground,  it  would  be  easier  and 
cheaper  to  use  stones  all  of  one  sise  or  nearly  so  instead  of  the  course 
of  large  stones  in  the  bottom. 

So  far  as  I  have  been  able  to  observe,  the  most  experienced  engi- 
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neers  agree  on  the  following  propositions: 

The  sub-soil  must  be  thoroughly  drained.  The  road  bed  to  be  made 
bard  and  compact  (by  excavation  or  rolling  with  heavy  roller,  or  both). 
The  material  to  go  on  in  layers  not  more  than  6  inches  thick;  each 
layer  consolidated. 

The  top  course  to  be  fine  material,  generally  screenings  from  ma- 
terial free  from  dust  as  possible. 

The  manner  of  repairing  macadam  or  broken  stone  roads  now  in  use 
is  as  follows:  A  series  of  spikes  3  to  4  inches  long  are  inserted  in 
the  drum  ot  the  steam  roller,  and  the  whole  road  "pecked  up"  by  run- 
ning the  roller  over  it  in  this  condition.  A  common  harrow  is  then 
used  to  loosen  the  material  to  the  depth  above  indicated,  a  scraper 
then  brings  the  road  to  a  crown  again  with  the  holes  filled  up  with 
fresh  material.  A  new  top  course  is  put  on  and  wet  and  rolled  as  at . 
first,  and  the  road  is  once  more  in  good  condition.  This  proceeding 
costs  about  $75.00  per  mile  including  new  material. 

What  is  the  first  cost  of  a  macadamized  road?  Another  difficult 
question  to  answer.  The  kind  and  cost  of  material,  cost  of  labor  and 
all  items  entering  into  the  cost  of  the  road  must  be  considered,  and 
as  each  case  is  different,  only  a  very  general  answer  can  be  ventured 
to  that  question. 

A  first-class  turnpike  macadam  road  between  two  towns  where 
the  travel  is  heavy,  might  cost,  per  mile,  $15,000.00.  A  main,  croee  or 
lateral  road  where  the  travel  is  much  less,  might  cost  $10,000.00  per 
mile. 

For  an  ordinary  X  road  or  for  farm  travel,  $7500.00  per  mile. 
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For  single  track  farm  roada;  $1000.00  to  $1500.00  per  mile  vooid 
make  a  road  vastly  better  than  none. 

The  above  flgorea  are  estimated  on  the  nsnal  plan  of  advertising 
and  letting  contracts  for  road  bnlldlng*  and  might  be  very  much  re- 
duced, perhaps  30  per  cent.,  by  the  pnrchase  of  road  making  machlncfy 
by  townships  and  villages,  and  doing  the  work  at  first  eosL  An  oiitlit 
of  the  necessary  machinery  for  this  purpose  might  he  procored  for  ahoot 
the  following  amounts: 

For  One  Stone  Crusher.  12x20 |000  00 

For  One  Engine  and  B<^er  1000  00 

For  Screens,  bins,  belting,  etc   €00  00 

For  One  Steam  Roller,  Weight  12  to  15  Tons. . .  2500  00 

ToUl  14700  00 

On  all  these  roads  the  principle  of  construction  should  be  the 
same,  the  difference  in  cost  being  simply  in  the  amount  of  labor  and 
material  put  upon  it. 

It  seems  to  the  writer  that  the  Supervisor  System  of  expending  the 
yearly  road  tax,  and  the  work  by  the  Township  Trustees  Is  a  great 
waste  of  public  money  and  Is  productive  of  very  little  perman^it  good. 
To  illustrate:  A  certain  town  In  northern  Ohio,  not  1000  miles  from 
the  metropolis  of  the  state,  has  many  large  and  deep  ditches  through 
it.  E^rery  year  for  the  last  25  years,  the  road  tax  has  been  expended 
in  cleaning  out  those  ditches  and  the  mud  has  been  thrown  upon  the 
streets;  it  invariably  washes  back  into  the  ditches  to  be  again  thrown 
out  the  next  year.  The  road  tax  Is  about  $4000  per  year,  which  means 
$100,000.  ot  road  tax  money  gone,  and  no  permanent  though  some 
temporary  benefit  derived  from  It 

In  the  early  days  of  England's  supremacy  on  the  seas,  the  British 
tars  used  to  sing: 

"We've  got  the  ships. 
We've  2ot  the  men. 
We've  got  the  money  too." 

We,  also,  have  plenty  of  modem  road  machinery,  supplemented 
with  the  power  of  steam,  we  have  plenty  of  good  material  and  the 
money  to  build  good  roads,  and  with  a  reasonable  amount  of  Intelli- 
gence we  should  be  able  to  supplant  the  old  Supervisor  and  Trustee 
system  with  a  system  of  permanent  work  on  good  roads  Instead  oi 
wasting  the  road  tax  from  year  to  year,  as  Is  now  generally  the  case. 
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COMBINATION  BRICK  AND  EARTH  ROADS 

OF  CUYAHOQA  COUNTY. 

SAMUEL  J.  DAKEiR»  COUNTY  BNGINBBR. 

(Note— The  following  deecripticMv  of  the  combination  earth  and 
brick  roads  of  Cuyahoga  county  is  compiled  by  the  secretary  from  a  pri- 
vate letter  from  Mr.  Baker,  so  that  any  omissionB  or  inaccurate  state- 
ments must  not  be  charged  to  Mr.  Baker.  At  the  meeting  Mr.  Baker 
exhibited  plans  and  specifications  of  the  work  and  gave  a  very  complete 
description  of  the  same  to  the  society.  On  account  of  the  frequent  ref- 
erences to  the  drawings  and  to  black-board  sketches  the  stenographer 
could  not  take  a  satisfctctory  report.  On  account  of  unavojidable  circum- 
stances the  voluminous  specifications  and  very  complete  plans  cannot  be 
reproduced  here.) 

About  16  miles  of  this  kind  of  road  have  been  built  in  Cuyahoga 
county  during  the  past  five  years  and  another  mile  will  be  built  in  the 
spring  of  1899. 

This  work  was  begun  and  the  earlier  parts  built  under  Mr.  Jay  F. 
Brown;  and  Mr.  S.  J.  Baker  has  carried  on  the  work.  The  same  general 
plan  has  been  followed  throughout,  but  minor  changes  in  details  have 
been  made  as  experience  was  gained  from  year  to  year. 

The  plans  of  the  earliest  work  show  a  roadway  of  32  feet,  9  feet  of 
which,  along  one  side,  is  paved  with  brick  like  a  city  street,  while  the 
other  23  feet  is  left  with  simply  graded  earth. 

The  brick  roadway  has  brick  curbs  set  flush  with  the  roadway  so 
as  to  offer  no  obstruction  to  driving  to  or  from  the  earth  trackway. 

Along  each  edge  of  the  32  feet  roadway,  6-inch  underdrains  were 
placed  in  trenches  4  feet  3  Inches  deep  and  filled  with  broken  stone. 
There  was  also  an  open  ditch  alongside  of  the  roadway  outside  of  the 
underdrains  above  mentioned. 

The  brick  were  laid  on  a  bed  of  thoroughly  rolled  broken  stone  or 
furnace  slag. 

The  plans  of  the  latest  improvements  show  the  following  changes, 
which  experience  shows  to  be  desirable. 

The  deep  underdrains  along  each  edge  have  been  replaced  with  a 
single  5-inch  underdrain  under  the  center  of  the  brick  roadway  and 
only  1  foot  below  the  subgrade.  The  trench  is  filled  with  broken  stone. 
The  fiush  brick  curbs  are  replaced  with  stone  curbs  also  flush  with  the 
roadway.  The  stone  curbs  are  4  inches  by  14  inches  and  the  brick  road 
8  feet  wide.  Open  ditches  2  feet  deep  and  18  inches  wide  on  bottom  on 
each  side.  From  shoulder  to  shoulder  of  ditches  is  as  follows:  Berm,  2 
feet  2  inches;  curb,  4  inches;  brick  road,  8  feet;  curb,  4  inches;  broken 
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stone,  6  inches;  earth  road,  19  feet  2  inches.  Total,  30  feet.  The  top 
of  the  crown  of  the  road  is  at  the  junction  of  the  brick  and  earth  road- 
ways.   The  brick  slopes  0.2  feet  and  the  earth  slopes  0.7  feet. 

Four  and  one-eig>hith^  miles  of  road  bulU  according  to  the  last  descrip- 
tion cost  $63,000.00,  including  engineering,  inspection  and  printing,  which 
together  axnouted  to  about  $4960.00  or  10.2  per  cent  of  the  ilnal  estimate. 
Ehigineering  which  included  a  sunrey  of  the  road  and  the  preparing  of 
all  maps,  plans,  specifications,  etc.,  and  the  superintendence  of  con- 
struction amounted  to  7  per  cent,  of  the  total  cost,  inspection  was 
2.8  per  cent  and  primting  was  0.4  per  cent,  of  total  cost. 

The  average  cost  per  mile  of  road  was  $12,800.00.  The  work  was 
done  under  two  contractors,  thereby  increasing  the  expenses  for  engi- 
neering. 

There  was  done  on  the  road  about  46,000  cubic  yards  of  ezcaYation, 
costing  $6400.00. 

The  above  averages  and  per  cents  may  be  taken  as  the  averages  for 
similar  roads  in  the  county,  although  the  lioraln  road,  three  and  two- 
thirds  miles  long  and  now  nearly  completed,  will  cost  about  $16,000.00 
per  mile,  with  the  brick  pavement  16  feet  wide  or  nearly  twice  as  wide 
as  the  other  roads  of  the  county.  This  Is  partly  due  to  the  lower  price 
bid  for  the  excavation  and  also  by  the  use  of  4-inch  brick  instead  of 
6-inch  brick.  The  foundation  used  on  the  Lorain  road  has  been  chi^y 
crushed  furnace  slag  thoroughly  rolled  and  is  giving  perfect  satisfaction. 

The  theory  of  these  combination  roads  is  that  the  trai&c  will  largely 
go  on  the  clay  read  in  good  weather  and  on  the  brick  in  bad,  thus  saving 
both  as  much  as  possible  and  using  both  under  the  best  conditions  for 
its  use.  The  brick  roads  have  given  excellent  satisfaction  and  are  stand- 
ing up  well.   There  is  rarely  a  complaint  made  in  regard  to  them. 

DISCUSSION. 

S.  J.  Baker:  We  have  a  great  deal  of  grading  in  Cuyahoga  county. 
We  have  to  do  some  pretty  heavy  work  in  order  to  reduce  the  hills  and 
make  as  good  grades  as  possible;  that  enters  largely  into  the  cost  of  im- 
provement. My  rule  has  been  not  to  exceed  a  maximum  of  7  per  cent, 
on  any  bill.  We  have  hills  on<  some  of  our  country  roads  of  14  to  15  per 
cent.,  but  that  makes  very  heavy  work.  We  follow  the  road  absolutely, 
of  course,  making  curves  at  the  angles. 

Secretary  Brown>:  I  suppose  when  you  come  to  a  kill  on  the  sur- 
veyed route  and  find  that  you  can't  go  straight  up  it,  you  make  some 
slight  change  by  putting  in  a  couple  of  elbows,  thus  climbing  the  slope 
on  a  diagonal  line?  By  thus  lengthening  the  road,  you  may  help  the 
grade  very  materially. 

S.  J.  Baker:    You  could  not  iro  outside  of  the  60-foot  road. 

Secretary  Brown:    Change  the  roadway. 

S.  J.  Baker:  We  haven't  done  that.  We  took  the  road  as  we  found 
it;  It  Is  such  an  undertaking  to  change  the  line  of  a  road,  although  there 
is  a  provision  by  which  you  can  do  it,  I  don't  think  that  has  been  done 
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in  a  single  case.  We  keep  the  brick  roadway  parallel  with  the  side 
lines;  we  have  varied  some,  but  as  a  rule  mn  Just  as  we  would  with  a 
city  street,  running  the  sides  of  the  road  parallel  a  certain  fixed  distance 
from  the  center  line,  and  just  according  to  the  cross  section. 

F.  A.  Bone:  In  Warren  county  we  followed  the  custom  of  making 
roads  at  reasonable  cost,  the  cost  of  nearly  all  our  roads  running  at 
$1000.00  to  $1200.00  a  mile,  and  the  result  is  I  don't  suppose  there  are 
more  than  1  or  2  per  cent,  of  the  farms  in  our  county  that  have  not  pikes 
in  front  of  their  doors. 

S.  J.  Baker:  There  has  been  great  complaint  by  the  farmers  that 
they  could  not  haul  loads  over  those  hills  in  our  county,  that  their 
produce  would  get  in  bad  condition,  and  they  cannot  haul  much  of  a 
load  on  account  of  the  steep  hills.  You  can't  figure  it,  the  best  that  you 
can  do,  without  getting  a  maximum  grade  of  7  per  cent.  We  had  a  large 
amount  of  grading  and  heavy  cutting.  We  have  cut  as  much  as  20  feet 
in  some  hills. 

J.  M.  Harper:    In  what  way  was  it  paid  for — by  the  issue  of  bonds? 

S.  J.  Baker:  There  was  a  special  road  law  in  Cuyahoga  .county,  and 
a  general  tax  on  the  duplicate  of  one-half  mill  on  the  dollar  in  the  city 
and  a  mill  and  a  hlUf  in  the  townships,  which  produced  about  $90,000.00 
a  year.    The  bulk  of  it  goes  on  the  city  pikes. 

G.  A.  McKay:  In  our  county  (Oreen),  we  have  been  doing  con- 
siderable work  for  the  last  six  years  in  the  way  of  changing  roads  in 
the  hilly  sections  of  the  county.  The  Commissioners  and  Trustees 
are  asked  to  do  more  of  that  work  than  they  feel  able  to  do— but  we 
have  been  able  to  Improve  a  good  many  of  the  steep  grades  by  chang- 
ing the  road,  sometimes  paying  damages,  and  so  saving  a  good  many 
thousand  dollars  in  the  long  run.  In  one  instance  we  had  a  road  on 
a  grade  as  high  as  18  per  cent.  We  changed  that  road  by  lengthening 
it  about  200  feet  .and  made  it  a  7  per  cent  grade,  costing  $500.00  for 
the  grading.  It  would  have  cost  much  more  to  have  cut  the  hill  down  to 
a  like  grade,  and  that  was  clear  out  of  the  question.  In'  another  case 
we  changed  a  long  hill  that  was  considered  dangerous,  to  a  6  per  cent 
grade  at  a  cost  of  $1000.00  for  property,  damages  and  the  re-graveling. 
The  gravel,  of  course,  we  had  very  handy.  In  doing  this  sort  of  work 
curves  can  be  run  in  and  followed  around  the  hills,  making  side  cuts. 
The  extra  distance  doesn't  count  for  very  much  when  you  take  into 
consideration  what  can  be  hauled  over  such  grades.  People  are  very 
much  pleased  with  the  result.  We  have  been  building  some  stone 
roads,  and  never  used  over  10  inches  to  12  inches  of  broken  stone  in 
the  center  of  the  road  and  tapering  down  to  5  inches  or  6  inches  on  the 
edges.  That  makes  a  very  good  road  if  taken  care  of  until  it  becomes 
compacted  by  travel. 

Secretary  Brown:  It  seems  to  me  that  the  grades  on  these  roads 
are  really  a  very  important  matter.  I  am  a  little  surprised  to  see  Mr. 
Baker  using  a  7  per  cent,  grade  on  that  kind  of  road.  I  have  had  a 
little  experience  in  road  building  in  one  of  the  very  rough  counties  of 
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A.  W.  Jones:  I  baye  tbls  winter  taken  a  ride  aroond  tbe  saborts 
of  Cleveland,  and  oat  Into  tbe  adjacent  country.  I  came  to  tke  eon- 
cinslon  that  It  would  be  barder  to  get  good  grades  tbere  than  In  fbe 
billy  coontles  In  tbe  sootbeastem  part  of  tbe  state.  Land  is  50  times 
as  valuable  as  In  sontheastem  Ohio,  and  tbe  ro-arrangsments  of  align- 
ment would  Interfere  with  present  dweDings  and  land  boundaries  so 
much,  tbat  you  could  not  change  the  road  any  way  at  all  without  its 
oosUng  a  great  deal  for  rlghtH>f-way.  I  agree  with  Mr.  Weddell  as  to 
the  necessity  of  building  roads  at  prices  that  wOl  not  tax  people  too 
much.  I  believe  we  have  built  roads  probably  a  good  deal  cheaper 
than  any  others  in  tbe  state,  because  gravel  Is  to  be  had  conTeniently 
in  several  parts  of  the  county,  and  where  gravel  Is  not  found,  stone  is; 
and  labor  is  also  very  cheap.  Still,  I  must  say  the  contractors  bays 
not  made  anything  on  the  work.  They  have  built  llrst-class  roads 
from  $600.00  to  $700.00  or  $1000.00  a  mile.  The  latter  figure  was  for  a 
graded  road  bed,  20  feet  wide«  with  5  feet  and  7  feet  ditches  on  each 
side,  and  the  middle  of  gravel  or  broken  stone.  We  used  only  4  1-2 
cubic  yards  to  the  rod.  We  made  it  10  feet  wide  and  10  inches  thick 
In  the  middle,  and  6  inches  on  the  edges.  Some  of  these  roads  are 
the  main  roads  leading  from  the  county  seat,  Ghllllcothe.  The  levy  tw 
pike  purposes  never  exceeds,  and  has  not  for  several  years,  over  $15,- 
000.00  a  year;  and  there  has  never  been  a  year  that  we  haven't  built 
more  miles  of  new  pike  than  we  had  thousands  of  dollars  in  the  levy. 

J.  M.  Harper:  I  apprehend  Mr.  Weddell's  idea  in  the  construc- 
tion of  improvements  of  this  character,  as  to  non-reduction  of  grades, 
is  a  construction  for  the  present  and  not  for  the  future.  The  time  is 
rapidly  approaching  when  horse  power  will  be  a  thing  of  the  past,  and 
vehicles  will  be  operated  by  some  other  motor  than  the  horse;  and  In 
that  case  it  is  decidedly  advantageous  to  have  Just  as  light  a  grade  as 
you  can.  The  principal  thing  in  the  construction  of  these  roads  is  tbe 
grade.    That  is  the  primary  object  to  be  secured,  to  get  the  grades  as 
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low  as  you  possibly  can.  It  would  be  better  to  build  a  leas  proportion 
In  length  of  road,  and  build  It  for  all  time  to  come,  Instead  of  doing  it 
merely  for  the  present. 

G.  A.  McKay:  To  my  certain  Imowledge  in  oar  county  there  are 
a  great  many  short  steep  hills  along  some  of  the  main  roads  that  have 
actually  cost  more  for  maintenance  in  the  last  25  years  than  it  would 
cost  to  cut  those  hills  down  to  a  8  per  cent,  or  4  per  cent  grade.  Oar 
County  Commissioners  now  hesitate  a  good  while  before  they  make 
a  grade  of  over  5  per  cent.  On  any  road  which  you  might  call  a  main 
traveled  road,  they  cat  them  down  Just  as  low  as  they  can  without  mak- 
ing the  cost  ezcessiye. 

J.  B£.  Harper:  Don't  you  find  on  those  steep  grades  that  material 
wears  out  much  more  rapidly  than  on  a  level?  (A  voloe:  "Washes 
away.")  Not  only  that,  but  it  is  much  more  difficult  for  a  hMse  to 
get  a  footing,  and  that  loosens  up  the  material,  and  consequently  it 
washes  off. 
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REPORT  OF  THE  LEGISLATIVE 

COMMITTEE. 

W.  B.  GERRISH,  ODBRLIN,  OHIO. 

To  the  Members  of  the  Ohio  Society  qf  Surveyors  and  Civil  Engineers: 

Oentlemen:  It  is  not  possible  for  the  society  to  undertake  any  ag- 
gressiye  work  this  year,  as  tli«re  is  no  session  of  the  General  Assembly, 
and  we  do  not  even  know  who  will  be  members  at  the  next  meeting. 

It,  however,  will  be  a  good  time  to  take  account  of  stock  and  lay 
plans  for  the  future 

As  a  preliminary,  I  should  state  that  I  have  not  had  an  opportunity 
for  a  personal  interview  with  amy  of  the  members  of  the  committee  and 
the  views  herein  expressed  are  entirely  my  own  and  anything  that  is 
"off"  should  not  be  charged  against  any  of  the  other  members  of  the 
committee. 

Of  the  work  accomplished  in  the  past,  there  is  one  bill  for  which 
every  citizen  and  especially  every  engineer  should  be  profoundly  thank- 
ful and  that  is  the  law  requiring  all  plans  for  sewerage  and  water  sup- 
ply to  be  approved  by  the  8tate  Board  of  Health. 

This  law  is  vigorously  enforced  and  is  a  potent  means  of  burying 
hundreds  of  the  short-sighted,  half-natured  or  positiv^y  dangerous 
plans  which  otherwise  would  live  to  curse  the  commun4ties  where  they 
were  made. 

If  we  should  follow  the  example  of  Massachusetts  and  have  one 
engineers  on  the  board  instead  of  all  doctors,  It  would  be  for  the  benefit 
of  all  parties  interested. 

Ohio  is  one  of  the  very  few  states  which  has  such  a  law,  even  Illi- 
nois has  not  as  yet  such  a  provision  and  It  Is  a  subject  constantly  befcMre 
the  Engineering  Society  of  that  state. 

This  law,  it  will  be  noted,  is  for  the  public  good,  but  incidentally 
it  is  a  benefit  to  the  engineering  profession. 

An  Inquiry  for  suggestions  for  needed  legislation  of  Mr.  Samuel  J. 
Baker,  county  surveyor  of  Cuyahoga  county  and  member  ol  this  com- 
mittee, brought  the  following  reply  regarding  "legislation  concerning 
the  county  surveyors,  or  other  surveyors  or  engineers  employed  on  pub- 
lic work,  it  seeme  to  me,"  he  says,  "that  there  hss  been  an  abundance 
of  legislation,  but  not  of  the  right  kind.  There  are  any  number  of  laws, 
imposing  duties  and  responsibilities  on  us,  but  not  one  which  I  know 
of  fixing  any  compensation  at  a  decent  figure.  The  pay  per  day  remains 
the  same  as  it  has  been  for  the  past  60  years  at  least,  vis:  |4  per  dagr 
on  some  work  and  $5  on  other,  with  $1  a  day  for  helper,  while  the  price 
should  be  at  least  |8  and  |2  respectively.    Here  in  Cleveland  we  get  for 
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private  work  at  least  $10  a  day  when)  using  one  helper,  plus  expenses. 
Why  the  county  or  state  should  expect  to  get  work  done  at  Just  one-half 
what  It  costs  private  parties  is  a  conundrum  I  have  never  heard  answer- 
ed. Also  the  pay  of  viewers  on  road  openings,  etc.,  should  be  just 
doubled  as  well,  that  is,  made  $3  per  day  instead  of  |1.50.  Tou  cannot 
expect  to  get  the  right  kind  of  men  to  give  such  work  their  attention 
without  better  pay  than  they  now  receive.  As  it  is,  nine-tenths  of  their 
work  has  to  be  done  by  the  surveyor." 

This  is  certainly  legislation  which  should  be  amended  and  deserves 
the  attention  of  the  society. 

It  will  be  noted  that  it  is  for  the  good  of  the  public  that  the  com- 
pensation for  engineering  service  to  the  county  should  be  fixed,  but  as  at 
present  it  works  a  hardship  upon  the  engineering  profession,  it  should 
be  changed. 

I  would  like  to  say  a  few  words  upon  that  perennial  subject  of  mak- 
ing engineering  a  closed  profession.  This  subject  has  been  up  for  years, 
not  only  in  Ohio  but  in  other  states,  and  so  far  as  I  can  learn  there  is 
not  a  state  in  the  Union  where  such  a  law  has  l>een  passed.  This  to  my 
mind,  is  due  to  the  fact  that  the  people  have  not  been  educated  to  see 
the  need  of  such  a  law. 

Before  law  and  medicine  were  made  closed  professions  every  per- 
son who  was  about  to  employ  a  lawyer  or  a  doctor,  if  he  wished  to  make 
sure  that  he  would  not  be  imposed  upon  by  an  ignoramus  haa  to  in- 
dividually look  up  a  man's  education  and  ability. 

This  was  too  fpreat  a  burden  for  the  individual,  and  the  state  was 
asked  to  undertake  the  task  for  the  public  benefit  Incidentally  these 
professions  were  elevated  and  derived  much  good  from  the  law,  but  the 
fundamental  reason  for  the  law  and  the  only  grounds  upon  which  the 
legislature  could  be  aaked  to  take  action  was  because  it  was  for  the 
public  0K>d.  One  or  two  hundred  years  ago,  in  EUigland,  it  wss  custo- 
mary tQ  pass  laws  for  the  special  good  of  the  various  trades  and  pro- 
fessions regardless  of  public  interests,  but  that  day  has  l<mg  since  passed 
and  now  no  one  can  hope  to  make  a  lasting  success  in  any  legislation 
which  cannot  be  shown  to  be  for  the  public  weal.  While  the  various 
bills  presented  by  this  society  would  doubtless  tend  to  the  public  good, 
the  arguments  presented  have  laid  the  stress  upon  the  good  to  the  en- 
gineering profession  with  an  incidental  good  to  the  public.  In  my  hum- 
ble Judgment  we  will  never  get  any  successful  legislation  until  the 
stress  of  the  argument  is  reversed. 

A  closed  trade,  and  it  was  closed  almost  wholly  from  outside  in- 
fluence, is  that  of  plumbing.  The  individual  envployers  got  tired  of 
being  imposed  upon  by  incompetent  men  and  the  public  health  wss  in- 
jured by  reason  of  the  poor  work  of  these  men.  So  the  State  Board  of 
Health  took  means  to  have  a  law  passed  requiring  all  plumbers  to  pass 
an  examination  to  show  that  they  were  capable  of  doing  good  work. 
The  trade  of  the  plumber  is  incidentally  helped,  but  the  reason  for  the 
law  was  the  public  good. 
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But  to  consider  only  professions  requiring  a  higher  education.  Sup- 
pose that  chemists  or  bacteriologists  should  ask  that  theirs  be  mad* 
closed  professions.  It  would  be  of  no  avail  to  show  that  it  would  benefit 
their  professions;  they  must  show  that  their  employers— the  public- 
would  be  benefited. 

You  will  notice  that  the  employers  of  doctors  and  lawyers  and  also 
plumbers  are  nearly  all  private  individuals  who  have  not  the  means  of 
ascertaining  the  qualifications  of  those  they  wish  to  employ,  while  the 
employers  of  engineers  are  largely  railroads  and  political  units.  Of  these 
the  railroads  can  look  out  for  themselves — money  considerations  being^ 
sufficient  to  keep  them  supplied  with  competent  engineers. 

Counties  and  villages  are  the  ones  which  suffer  most  from  incom- 
petent men.  The  instances  cited  here  where  men  have  been  elected 
county  surveyors  who  never  set  up  a  transit  is  sufficient  proof  of  this. 
Many  of  the  delegates  who  voted  for  these  men  in  the  convention  knew 
perfectly  well  how  much  or  rather  how  little  they  knew  regarding  en- 
gineering, still  they  wanted  them  because  of  party  interest  or  political 
pull,  and  they  made  their  choice  with  their  eyes  open.  Any  law  which 
proposes  to  step  in  and  override  this  popular  demand  will  be  difficult  to 
enforce  to  say  the  least. 

To  my  mind  the  public  must  be  educated  to  the  need  of  better  engi- 
neering before  we  ever  have  a  successful  law  on  this  subject. 

There  was  one  measure  presented  to  the  last  legislature  and  it  will 
come  before  the  next,  which  should  receive  the  hearty  support  of  every 
member  of  this  Society,  and  this  is  the  bill  providing  for  a  topographical 
survey  of  the  state.  lAst  winter  the  bill  passed  the  senate,  but  did  not 
get  before  the  house;  next  winter  the  campaign  will  be  begun  earlier  and 
it  is  hoped  will  be  successful. 

B^ngineers  are  best  qualified  to  show  the  public  benefits  to  be  derived 
from  such  a  survey.  The  arguments  were  ably  presented  to  the  Society 
last  year  by  Prof.  A.  A.  Wright  of  Oberlin  and  he  will  be  glad  to  furnish 
printed  matter  upon  the  subject  if  applied  to.  Kvery  member  oi  the 
Society  should  post  himself  upon  the  subject  and  make  himself  a  com- 
mittee of  one  to  interview  the  senator  and  representative  from  his  dis- 
trict. As  an  appeal  to  the  pecuniary  interest  of  the  profession  we  shoold 
bear  In  mind  that  the  survey  calls  for  an  expenditure  of  |400,000.00,  (me- 
half  to  be  furnished  by  the  state  and  one-half  by  the  general  govern- 
ment  and  almost  the  whole  to  go  to  provldlof^  for  the  salary  and  ex- 
penses of  the  engineers  of  the  state. 

DISCUSS'ION. 

J.  C.  Cronley:  As  to  the  OHnpensatlon  of  county  sanreyoni:  r 
know  they  are  allowed  $4.00  a  day  and  mileage  while  doing  coontr 
work.  In  our  county  they  pay  no  mileage  on  ditches..  In  some  counties 
they  do.  You  can  count  on  the  County  Bnglneer  gettlni:  about  |5.00 
a  day  If  he  can  put  his  time  in.  There  ought  to  be  a  law  passed  which 
would  make  the  duties  of  the  surveyor  more  explicit    I  have  always- 
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l)een  in  favor  of  a  salary,  and  there  ought  to  be  no  perquisites  or  fees. 
I^e  are  ourselyes  to  blame  for  the  position  in  which  we  find  ourselves 
and  the  light  in  which  we  are  regarded  by  the  public,  whereby  our 
•compensation  is  not  commensurate  with  the  duties  and  responsibilities 
imposed  upon  us.  An  effort  should  be  made  in  the  direction  of  com- 
pelling persons  who  announce  themselves  as  candidates  for  the  office 
of  County  Ehigineer  to  show  some  proof  of  their  qualifications  in  the 
shape  of  a  license  or  otherwise. 

Secretary  Brown:  There  is  one  matter  touched  upon  in  the  Re- 
port which  I  would  like  to  hear  discussed,  viz:  The  topographical 
survey.  The  matter  was  laid  before  the  Legislature  last  winter  and 
passed  the  Senate,  as  stated,  and  was  then  lost  in  the  House.  It  will 
probably  be  brought  up  again.  It  seems  to  me  that  the  members  of  this 
Society,  as  well  as  all  surveyors  and  engineers  of  the  state,  should 
be  thoroughly  posted  upon  it  and  should  work  together  in  its  behalf. 

C.  M.  Gordon:  It  is  the  duty  of  each  member  who  is  a  surveyor  in 
this  state  to  work  for  securing  such  a  survey. 

J.  D.  Vamey:  Mr.  Brown  asks  an  expression  of  opinion,  and  I 
will  express  mine  as  decideuiy  "fomlnst"  it.  My  objections  to  it  are 
simply  as  to  the  question  of  cost. 

Secretary  Brown:  Would  you  be  guided  at  all  by  the  experience 
of  other  states,  what  other  people  think  of  it  who  have  adopted  a  similar 
plan,  the  way  common  people  look  at  it,  etc? 

J.  D.  Vamey:  Of  course  such  things  as  that  would  have  their 
weight,  but  I  would  not  regard  myself  as  being  bound  by  other 
people's  opinions. 

J.  W.  Stump:  As  to  the  topographical  survey  and  its  relation  to 
us  as  engineers,  Mr.  Varney  thinks  if  the  War  Department  wants  It, 
or  the  Geological  Survey  wants  it,  let  them  get  it.  I  am  of  this  opin- 
ion, they  will  get  it  and  we  will  pay  for  it,  too.  I  think  it  Is  the  duty 
of  engineers  to  look  out  for  themselves.  If  we  can  get  something  by 
asking  for  it,  and  we  know  that  our  neighbors  are  doing  the  same 
thing,  why  should  we  stand  back  and  look  on?  I  believe  in  helping 
ourselves  and  can  not  see  that  this  will  be  anything  opposed  to  our 
Interests;  therefore,  I  am  in  favor  of  it,  if  carried  out  properly. 

J.  B.  Weddell:  As  the  law  now  stands  the  County  Commissioners, 
if  they  have  any  work  to  do  along  the  line  which  requires  the  serv- 
ices of  an  engineer,  are  compelled  under  the  law  (if  the  law  Is  con- 
stitutional, and  it  has  never  been  decided  otherwise),  to  employ  the 
County  Surveyor  to  do  their  work.  In  some  counties  County  Surveyors 
are  not  fit  to  do  any  kind  of  work,  not  even  common,  plain  land  sur- 
veying. I  have  known  Commissioners  in  such  cases  to  say:  "Why,  we 
can't  employ  that  man,  and  we  are  not  permitted  to  employ  any  one 
else.  We  have  got  to  let  the  work  go,  because  In  employing  him  there 
Is  nothing  gained." 

I  have  been  thinking  for  20  years  that  the  ofBce  of  County  Sur- 
veyor ought  to  be  abolished.    (Hear!    Hear!)    I  have  been  County  Sur- 
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yeyor  myself  for  a  great  many  years,  and  I  believe  this,  that  It  1b  a 
profession  in  which  men  ought  to  stand  before  the  public  upon 
their  merits.  In  the  first  convention  this  Society  ever  had,  a  cry 
went  up  from  a  number  of  members  that  we  ought  to  Increase  our 
salaries,  we  ought  to  have  better  prices.  Now  I  felt  that  to  be  a  mistake 
at  the  time.  The  thing  to  do  is  to  have  a  standard  of  qualification. 
E^ngineers  and  surveyors  should  stand  an  examination  and  gH  a 
diploma  or  license  from  a  board  that  is  appointed  and  constituted  by 
law. 

A.  W.  Jones:  I  think  Mr.  Weddell  struck  the  point  exactly  whea  he 
said  the  office  of  County  Surveyor  should  be  abolished,  and  as  long 
as  the  laws  are  as  now,  we  shall  have  very  incompetent  surveyors,  that 
is,  many  of  them.  I  am  very  much  opposed  to  paying  them  a  salary. 
The  method  of  choosing  County  Surveyors  is  wrong.  No  one  should 
be  allowed  to  run  for  office  unless  he  possesses  the  necessary  qualifica- 
tions, and  the  only  way  to  determine  that  would  be  to  make  engineer- 
ing a  closed  profession. 

R.  E.  Kline:  I  think  the  position  taken  by  Mr.  Weddell  is  attacking 
this  thing  from-  the  wrong  end  entirely.  I  am  of  the  opinion  that  county 
surveyors  should  be  elected,  and  under  the  law  that  they  receive  the  work 
that  is  done  under  the  county  commissioners;  and  furthermore,  that 
they  should  be  paid  salaries  ample  to  provide  good  men.  When  the 
public  know  they  are  putting  men  in  these  positions' and  are  paying 
them  well  for  it,  and  then  in  the  face  of  that  elect  poor  men  who  do  poor 
work,  the  work  ought  to  be  done  poorly,  and  in  the  end  the  people  will 
pay  for  it,  and  they  will  eventually  elect  good  men. 

A.  W.  Jones:  The  better  a  man  does  his  work,  the  more  he  wilt 
be  scratched  the  second  time  he  rune. 

R.  E.  Kline:  1  believe  the  office  of  county  surveyor  with  the  ap- 
pointing power  of  the  commissioners  as  it  now  is,  is  just  as  it  should  be. 

J.  C.  Cronley:  It  don't  matter  whether  county  surveyors  are  elected 
or  appointed,  provided  they  possess  certaim  qualifications.  I  have  often 
expressed  myself  in  favor  of  appointment,  yet  I  don't  know  that  that  is 
right.  I  am  in  favor  of  making  even  a  candidate  show  up  proper  quali- 
fications before  he  can  be  placed  on  the  ticket  It  is  our  own  fault 
that  things  are  as  they  are.  If  we  would  agree  among  ourselves,  as 
every  other  profession  does,  we  would  amount  to  something.  I  am  in 
favor  of  doing  something. 

President  Gilpatrick:  I  am  rather  disposed  to  agree  with  much  that 
was  stated  concerning  the  abolishing  of  this  office.  The  Board  of  Com- 
mtssloners  have  it  in  their  power,  or  do  sometimes  exercise  their  power, 
to  do  about  as  they  please  in  the  matter  of  giving  out  the  work,  and  that 
right  in  the  face  of  laws  passed  governing  that 

J.  W.  Stump:  As  to  abolishing  the  office  of  county  surveyor,  I  don't 
know  as  I  am  very  much  opposed  to  it;  at  the  same  time  if  it  is  proper 
to  abolish  that  office,  it  is  Just  as  proper  to  abolish  the  office  of  city  en- 
gineer, because  their  work  is  of  Just  as  much  importance  to  look  after, 
and  often  more  so. 
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A.  W.  Jones:  I  don't  mean  to  abolish  the  office,  but  abolish  the 
present  method  of  electing  the  surveyor,  and  giving  him  work,  whereby 
It  Is  necessary  for  him  to  have  a  political  pull  or  he  will  not  be  favored. 

F.  A.  Bone:  I  was  county  surveyor  twelve  years.  It  Is  about  nine 
years  since  I  was  In  office,  and  since  then  I  have  been  working  as  con- 
tractor for  bridges.  I  am  In  favor  of  the  surveyor  being  elected,  not  ap- 
pointed by  the  commissioners  especially.  He  Is  more  Independent.  If 
he  Is  appointed  by  the  ctMnmlssloners  and  boards,  where  they  appoint 
their  own  engineer,  he  is  almost  always  their  tool  entirely;  while  where 
he  is  elected,  if  he  has  the  mind  to  be  a  man  and  knows  his  business, 
he  is  Indepeudent  and  can  do  the  county  much  good. 

H.  C.  White:  Receiving  his  office  by  appointment  makes  the  sur- 
veyor feel  under  obligations  to  the  appointing  power.  That  is  the  trouble 
with  the  city  engineer's  office,  he  is  appointed  by  the  mayor;  if  he 
doesn't  stand  in  pretty  we^l  with  the  mayor  he  Is  liable  not  to  be  ap- 
pointed as  engineer,  llierefore,  I  think  that  the  election  of  the  sur- 
veyor Is  the  better  method  of  selecting  him,  but  I  do  think  he  should 
possess  certain  qualifications  before  he  could  be  named  as  a  candidate 
on  a  ticket 

S.  J.  Baker:  What  is  the  status  of  legislation  In  regard  to  the  quali- 
fications required  of  engineers  and  surveyors  in  this  state? 

Secretary  Brown:     Nothing  whatever  required. 

S.  J.  Baker:    Hasn't  the  Society  taken  that  up  in  the  past? 

Secretary  Brown:  Tes,  sir,  many  times  and  dropped  it  on  account 
of  opposition  from  surveyors  and  engineers. 

J.  D.  Varney:  I  am  In  favor  of  abolishing  the  office  of  county  sur- 
veyor. I  think  we  would  be  better  oft  without  it,  and  that  the  discus- 
sion here  Indicates  that  the  gentlemen  don't  understand  the  legal  status 
of  the  county  surveyor  at  this  time.  There  Is  no  legal  obligation  on  the 
commissioners  to  employ  the  county  surveyor  to  do  anything. 

President  Gilpatrlck:  The  law  enacted  last  winter  requires  com- 
missioners to  employ  the  county  surveyor  on  ditch  and  road  work,  and 
everything  but  bridges. 

J.  D.  Varney:  There  are  just  two  things  that  must  be  done  by  the 
county  surveyor  which  no  other  surveyor  can  do.  One  is  the  surveying 
and  making  descriptions  of  land  sold  for  taxes.  The  other  is  In  case  of 
the  loss  of  monuments,  to  preserve  evidence  of  the  location  of  those 
monuments  and  lines  from  them,  the  county  surveyor  can  be  called  in. 
He  is  the  only  one  who  can  be  called  in  to  take  testimony  to  be  pre- 
served in  relation  to  that,  so  that  that  testimony  can  be  used  in  court 
when  the  surveyor  is  out  of  the  jurisdiction  of  the  court 

J.  F.  Brown:  I  think  the  office  of  county  surveyor  might  just  as 
will  be  wiped  out  for  all  the  good  it  does.  It  is  simply  in  the  nature  of 
sworn  testimony,  and  that  is  all  there  is  to  it 
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LAND  SURVEYING. 

O.  A.  McKAT.  XBNIA. 

The  land  Bunreyor  in  Ohio  during  the  first  part  of  this  oentory  was 
a  very  important  factor  in  our  civilisation.  He  marked  out  the  bound- 
ary lines  of  the  possessions  which  were  to  be  made  the  future  farms 
and  homes  of  the  people  of  this  great  state.  These  surveys  have  becmne 
the  basis  from  which  all  subsequent  surveys  and  subdivisions  have  been 
made. 

In  what  is  known  as  the  Virginia  military  district  of  the  state  the 
original  surveys  were  made  in  a  very  irregular  and  indifferent  manner, 
some  overlapping  on  previous  surveys,  and  others  leaving  large  gaps  or 
gores  between  them.  In  the  congress  lands  or  that  part  of  the  state  laid 
out  in  sections  much  more  regularity  exists,  but  even  in  these  many  dis- 
crepancies are  found.  The  principles  upon  which  all  surveying  opera- 
tions are  based  are  exact;  and  if  it  were  possible  to  apply  them  perfectly, 
land  surveying  would  be  an  exact  science  in  fact,  as  it  is  in  theory. 
The  practical  application  of  these  principles,  however,  are  only  approxi- 
mations approaching  perfection  to  a  greater  or  less  degree,  depending 
on  the  character  of  the  country  to  be  surveyed,  equipment  and  skill  ot 
the  surveyor  and  his  assistants.  The  original  surveys  were  made  with 
common  compass  and  chain,  and,  judging  from  conditions  now  existing, 
they  were  made  in  a  very  hasty  manner.  Such  surveys  perhaps  an- 
swered their  purpose  very  satisfactorily  at  that  time,  when  land  was  of 
little  value  and  a  few  acres,  more  or  less,  was  not  oonsideredof  much  con- 
sequence. Subsequent  surveys  made  for  the  purpose  of  subdividing  these 
into  smaller  tracts  and  farms,  are  somewhat  better,  but  even  theee  are 
often  merest  approximations  in  both  angular  and  linear  measurements, 
with  controlling  points  fixed  only  in  a  very  temporary  way,  or  were 
referred  to  witnesses  that  have  long  ago  passed  away  with  the  clearing 
up  of  the  lands.  In  some  sections,  however,  we  find  the  farms  are  fairly 
well  monumented  with  good  and  permanent  corners,  but  as  the  coun- 
try gradually  became  cleared  and  opened  up  to  view,  it  was  discovered 
that  lines  that  had  been  considered  and  described  as  straight  generally 
have  angles  in  them.  This  is  not  surprising  or  difficult  to  explain  to  any 
one  with  experience  in  common  compass  surveying,  and  familiar  with 
the  measuring  chains  of  even  rather  recent  date  and  used  by  some  sur- 
veyors, some  of  which  I  have  known  to  vary  from  the  true  standard  as 
much  as  six  inches.  The  county  surveyor  of  my  own  county  (and  not  so 
many  years  ago,  either)  discovered  that  his  chain  was  12  inches  too 
long  and  made  a  note  of  the  fact  in  his  note  book,  but  made  no  state- 
ment of  the  length  of  time  since  it  had  been  tested  for  length.  In  the 
work  previously  done  with  the  compass,  lines  were  generally  produced 
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l)y  needle  readings  without  reference  to  back  sights,  and  the  inability 
of  the  surveyor  to  set  his  needle  twice  to  the  same  reading,  has  been  a 
fruitful  source  of  error.  The  constant  change  of  the  magnetic  needle 
from  the  true  meridian,  together  with  diurnal  variation,  has  further 
complicated  matters,  rendering  the  points  fixed  by  such  surveys,  unless 
permanently  marked,  uncertain  and  difficult  to  locate  by  remeasure- 
ment  of  angles  and  lines.  The  proper  interpretation  to  be  put  upon  de- 
scriptions that  are  vague  and  uncertain,  and  to  retrace  such  surveys 
often  taxes  the  ability  of  the  surveyor  to  the  utmost.  In  performing  this 
duty  the  surveyor  exercises  to  a  certain  extent  the  office  of  arbiter  be- 
tween adjoining  property  owners  in  determining  their  lines.  Ckmse- 
quently  he  should  be  a  man  of  sterling  integrity.  His  only  desire  should 
be  to  do  justice  to  all  parties  concerned.  When  it  is  evident  to  those 
who  employ  him  that  he  Is  such,  his  findings  and  decisions  are  seldom 
appealed  from.  The  surveyor  should  remember  that  the  strict  applica- 
tion to  the  case  in  hand  of  the  angular  and  linear  measurements  called 
for  in  the  descriptions  are  not  always  the  ones  that  control,  but  the 
points,  stakes,  monuments,  etc.,  or,  where  they  were  originally  located, 
if  by  any  means  this  can  be  ascertained,  are  the  ones  that  govern.  A 
disregard  of  this  point  sometimes  brings  surveyors  into  disrepute,  and 
even  ridicule,  involving  whole  neighborhoods  in  disputes,  which  often 
end  in  a  costly  litigation.  Under  such  circumstances  the  courts  have 
perhaps  done  a  wise  thing  in  holding  that  original  monuments  or  points 
should  control  course  and  distance,  otherwise  there  would  be  a  great 
tendency  to  unsettle  and  disturb  many  of  the  old  and  recognized  corners 
now  in  existence. 

A  description  reading  as  follows  would  undoubtedly  be  held  by  the 
courts  to  be  valid:  Beginning  at  a  stone  in  the  east  line  of  A's  land 
near  the  mouth  of  a  branch,  thence  eastwardly  to  a  stone  near  two 
white  oaks;  thence  south westwardly  to  a  large  white  oak  and  maple; 
thence  northwestwardly  to  the  beginning,  containing  about  four  acres 
of  land,  more  or  less.  Descriptions  similar  to  this  are  not  uncommon 
and  will  illustrate  the  point  that  I  wish  to  make,  and  that  is  this,  that 
it  is  not  the  course  and  distances,  nor  area,  that  controls,  but  the  in- 
tention of  the  grantor  to  convey  all  the  land  bounded  by  lines  Joining 
the  points  mentioned  in  the  description. 

Under  such  circumstances  it  is  the  plain  duty  of  the  surveyor  to 
carefully  investigate  every  source  from  which  information  may  be  ob- 
tained and  govern  himself  in  accordance  with  the  facts  presented  in 
each  case,  remembering  that  even  an  old  fence  is  sometimes  better  evi- 
dence of  where  a  comer  should  be  than  any  measurements  that  can  be 
made  with  a  standard  chain  or  tape.  It  does  not  redound  against  the 
credit  of  a  surveyor  to  admit  that  he  cannot  take  a  chain  of  standard 
length  nd  make  his  measurements  check  with  those  made  with  a  chain 
of  unknown  length.  In  such  cases  measurements  are  of  little  value  in 
determining  where  the  true  corners  should  be,  except  by  ascertaining 
Id  some  manner  the  proper  allowance  to  be  made  for  variation  in  meas- 
urements and  prorate  them.    Even  then  such  a  method  will  not  always 


give  Batisfactory  results,  In  which  case  a  pick  and  shovel  vigorously 
applied  will  often  settle  the  paint  by  unearthing  an  old  monument, 
point  of  a  stake  or  evidence  of  one.  If  nothing  be  found,  however,  after 
measuring,  prorating,  digging,  question  witness  If  any,  either  under 
oath  or  without  It.  The  surveyor  In  sense  becomes  both  judge  and  Jury 
and  as  soon  as  he  can  agree  with  himself  he  should  fix  the  comer,  and  if 
he  be  wise,  an^  there  Is  an  old  fence  in  the  vicinity  that  has  long  been 
recognized  as  the  line  (and  perhaps  never  disputed),  he  will  find  in 
favor  of  the  fence.  The  legislature  of  this  state  passed  an  act  prohibit- 
ing surveyors  from  testifying  in  any  of  the  courts  of  the  state,  or  before 
arbitrators,  respecting  the  survey  or  measurement  of  any  lands  un- 
less such  surveyor  make  oath  If  required  that  the  chain  or  measure 
used  by  him  was  conformable  to  the  standards  of  this  state.  A  similar 
statute  was  also  enacted  requiring  surveyors  to  correct  their  instru- 
ments to  the  true  meridian  where  such  meridians  have  been  established. 
If  these  acts  had  been  complied  with  and  the  proper  comparisons  and 
adjustments  made,  I  have  no  doubt  that  it  would  have  caused  a  marked 
improvement  in  surveys.  There  being  no  other  penalty  except  to  dis- 
qualify the  surveyor  from  testifsring  in  court,  these  acts  seem  to  have 
been  uniyersally  Ignored.  We  need  some  new  acts  upon  the  whole  sub- 
ject of  surveying  with  sufflcient  penalty  attached  to  them  to  Insure 
their  observance.  On  account  of  lack  of  precision,  and  the  vast  increase 
in  the  influences  that  deflect  the  needle  from  its  true  position,  such  as 
railroads,  telegraph  and  telephone  lines,  wire  fences,  etc.,  and  the  de- 
gree of  accuracy  required  in  many  surveying  operations  renders  the 
common  compass  inadequate  to  the  present  needs  of  the  surveyor. 

The  surveyor  of  today  should  be  equipped  with  an  Improved  transit 
with  verniers  reading  to  single  minutes,  and  variation  plate  for  the 
purpose  of  shifting  the  compass  box  until  the  needle  reading  will  cor- 
respond with  the  true  meridian.  With  such  an  Instrument,  a  good  stand- 
ard tape  and  other  necessary  outfit,  he  Is  prepared  to  do  fairly  accurate 
work.  All  angles  should  be  measured  to  single  minutes,  using  the 
needle  ss  a  rough  check.  E2ither  the  deflection  or  interior  angles  can  be 
measured  and  the  error  of  closure  can  be  ascertained  in  a  minute's  time 
after  completing  the  survey,  by  simply  adding  together  all  the  angles 
to  see  if  they  make  the  required  number  of  right  angles  for  such  a 
polygon.  The  difference,  if  any,  will  be  the  Instrumental  error  in  the 
survey.  By  assuming  the  needle  course  on  some  line,  where  several 
readings  agree  to  be  correct,  the  bearings  of  the  remainder  of  the  lines 
can  be  readily  deducted  fnnn  the  angles  measured,  without  fear  of 
variation  from  local  attraction  or  other  causes.  A  method  much  in 
favor  with  the  writer  is  as  follows,  when  beginning  a  survey  (where 
local  attraction  is  not  likely  to  effect  the  needle),  set  the  verniers  to 
zero  and  the  needle  to  true  north  and  south,  and  read  all  the  bearings 
to  single  minutes  direct  from  one  of  the  verniers,  using  the  needle  as  a 
check  only.  When  the  survey  is  completed  the  amount  of  Instrumental 
error  In  making  the  survey  can  be  ascertained  by  simply  taking  another 
reading  on  the  first  course  run.    Random  lines  can  be  corrected  from 
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Bocli  a  survey  as  in  oommon  compass  surveying,  and  where  no  obstruc- 
tion occurs  between  points,  the  instmrnent  need  only  be  set  at  every 
other  point  in  takingr  the  bearings.  After  one  familiarizes  himself  with 
such  a  method  the  work  can-  be  done  almost  as  rapidly  as  with  common 
compass,  and  where  combined  with  careful  measurements  will  give  re- 
sults surprisingly  close  in  balances  and  actual  area.  With  a  traverse 
table  for  distances  up  to  100  and  for  every  minute  of  arc.,  such  as  R.  L. 
Gurden's,  the  work  of  calculating  the  contents  is  not  increased  over  that 
of  the  old  method.  Subdivisions  can  be  made  from  such  a  survey  with 
facility  and  assurance,  either  in  the  field  or  in  the  office.  Surveys  made 
in  this  manner  with  bearings  or  angles  measured  to  prominent  objects, 
such  as  steeples  on  churches^  comers  of  buildings,  or  other  points,  from 
some  or  all  of  the  comers,  and  properly  recorded,  will  enable  future 
surveyors  to  retrace  the  work  with  certainty.  When  some  such  method 
as  above  described,  or  perhaps  a  better  one  by  determining  the  true 
meridian  astronomically  shall  be  adopted,  and  a  statute  enacted  requir- 
ing land  surveyors  to  pass  an  examination  before  a  competent  board  of 
examiners  before  they  are  allowed  to  practice.  Then  and  not  until  then 
will  the  land  surveyor  in  this  state  receive  the  respect  and  standing  be- 
fore the  public  that  he  deserves. 

DISCUSSION. 

A  Member:  I  would  like  to  ask  what  method  Mr.  McKay  would 
recommend  as  the  best  and  quickest  for  obtaining  the  true  meridian. 

G.  A.  BllcKay:  I  do  all  my  work  from  the  county  meridian;  that  is, 
I  test  my  needle  by  the  meridian  and  use  the  declination  so  found  in  all 
parts  of  the  county.  We  have  an  established  meridian  in  the  county, 
and  I  take  my  instrument  to  the  county  meridian  about  once  a  month, 
and  aim  to  go  there  at  about  the  same  time,  about  10  o'clock  in  the  day. 
I  have  had  sometimes  occasion  to  change  instrrmients,  and  I  find  that 
there  is  considerable  difCerence  in  the  needles.  One  needle  may  vary 
from  the  tme  meridian  30  minutes,  and  another  one  may  vary  as  much 
as  45  minutes.  I  depend  more  upon  measuring  my  angles  with  the 
vernier. 

J.  M.  Harper:  How  lately  have  you  taken  the  variation  and  how 
much  was  it? 

G.  A.  McKay:  In  the  last  thirty  days.  At  our  place  it  is  30  minutes 
east  The  line  of  no  variation  is  between  our  place  and  Columbus;  it  is 
west  of  Columbus. 

E.  A.  Kemmler:  Do  you  put  the  date  of  every  deed  in  every  plat 
you  record? 

G.  A.  McKay:  Yes,  sir;  the  date  of  the  survey;  another  thing  I  do, 
I  keep  all  my  original  calculations;  I  have  blanks  for  that  purpose  and 
file  them  away  and  put  the  name  of  the  party  for  whom  the  survey  is 
made  and  date  on  that 

E.  A.  Kemmler:    Do  you  put  the  variation  on  that  also? 


O.  A.  MeKaj:  No,  iimpir  Hate  tbst  tte  Iwiligi  icfar  to  tl» 
BMHidiMi  oC  the  eoonty.  ertatollrtwl 

B.  A.  Kfwmrier:  IVtaidat  it  be  a  0QO«  piaa  to  reeotd  tte  Tutatioe 
at  the  time  yon  sake  tlio  avrey? 

G.  A.  McKay:  I  reeord  the  variatioii  ia  mj  reeotd  book.  I  aote  tt 
ereiy  time  I  make  aajr  ekaave  in  mj  dediBatioB  are. 

J.  IC  Harper:  Doemt  tlie  ■tatnte  reqaire  job  to  aote  tke  Toria- 
tion  ot  the  Bjagnetie  meridiaii  on  aar  plat  yoa  amka? 

G.  A.  MeKajr:  Tea*  lir.  la  order  to  eooiply  vidi  tiw  otatnte  70a 
moat  pot  it  on  tlie  plat. 

X  W.  Stomp:    That  is  only  reqnired  of  eonnty  aoifejFoiB,  imt  it? 

X  IC  Harper:    No.    It  appttea  to  all.  wlUMmt  any  diatinctiOB. 

R.  E.  Kline:  The  law  raquiiea  all  aaiteyuta  to  haTO  their  inatra- 
mente  tested  by  eoonty  sorreyors. 

G.  A.  McKay:  I  procored  a  standard  ateel  ti^e  from  the  United 
States  Coast  Surrey,  and  reqnceted  aorreyors  to  brlns  their  dmias  ia 
for  test.  I  foond  some  of  the  diains  which  surfeyora  were  nsin^  in  the 
county  as  much  as  fix  indies  too  long,  old  link  chains. 

E.  A.  Kemmler:  I  am  a  little  out  at  date  on  dedinati^m.  I  knew 
what  It  was  three  years  ago;  the  declinaticm  at  Colnmbns  was  ahoot  20 
mlontc^  wfwt:  I  shonld  say  It  was  aboat  30  Ibinntes  now. 

J.  W.  Stump:    It  is  33  minutes  to  35  minutes  at  C^rderille  . 

President  Gilpatrick:    Do  you  mean  by  the  instrument  you  use? 

A.  W.  Jones:    Needles  vary. 
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THE  PELTON 

Water  Wheel 


Embracing  in  its  Variation  of  Construction  and 
Application 


In  simplicity  of  construction,  absence  of  wearing  parts, 
high  effSciency  and  facility  of  adaptation  to  varying  con- 
ditions of  service,  the  P6LT0N  meets  more  fully  all  require- 
ments than  any  other  wheel  on  the  market.  Propositions 
given  for  the  development  of  water-powers  based  upon 
direct  application,  or 

ELECTRIC  TRANSMISSION 

under  any  head  and  any  requirement  as  to  capacity. 

We  also  manufacture  a  line  of  water  motors  ranging 
flrom  a  fraction  of  1  H.  P.  up  to  lOO  H.  P.  in  capacity. 
These  motors  are  designed  for  running  flrom  water  works 
systems  and  will  be  found  much  more  efficient  than  any 
other  water  motor  on  the  market. 

Correspondence  invited.     Catalogue  furnished  upon  application. 

ADDRB58 

PELTON  WATER  WHEEL  COMPANY 

121-123  Main  St.,  SAN  FRANCISCO,  GALA, 
or  143  Liberty  St.,  NEW  YORK. 
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Screw  Rods 

Water  *  Wheel 

IFFFFI   SAMSON  AND 

LCrrCL   CASCADE^'' 

CPJUGHT  ASD  BOBIZOSTAI, 

SilUbiB  for  all  HeadB  from  3  feat  tt  2000  Fa«l 
j9>  faara  in  tba  Bnglaci— 


oedflnted  High  Vvltolty.  Itsqiiokly  aiwratlBB  h_ 
uohI  flatfli  afibrd  flne  regulatlta  by  Governor. 
SitlifaolloB  QiariBtBtd.  Write  for  CaUlc^^e  of 
either  wheel. 

BOILERS  and  ENGINES 

UPRIGHT  and  HORIZONTAL  from  3  Horse^^iower  Upwards. 

AUTOMATIC  Ud  PLAIN  SLIDE  VALVE  ENGINES 

SEND  FOR  PAMPHLET  OF  OUR  BOILERS  AND  ENOINEB 

JAMES  LEFFEL  &  CO.,      SPRINGFIELD,  OHIO,  U.S. A. 


OORRUa*TED  IRON. 


THE  YOUNGSTOWN 

Iron  and  Steel  Roofing  Co. 

YOUNQSTOWN,  OHIO 
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OORRUQATEO  IRON  AROHEB. 


Electric  Blasting:  Apparatus. 

Adapted  tor  Firing  all  Kinds  of  Explosives  used  la  BUsdoc- 

VICTOR  ELECTRIC  PLATINUM  FUSES 


JAMES  MACBETH  &  CO.,  128  Maiden  Lane.  N«w  York.  U.5.A. 


Massillon  Bridg;e  Co. 


-BUILDERS   OF. 


Iron,  5teel,  Combination 
and  Howe  Truss  -^^ 


BRIDGES 

i<<!!«  MASSILLON  BRIDGE  GOMPAIIY,  ToleilO,  OMe 


SW?'"rSii?^. 


l*Y3i}tl^%VH. 


4"l"t'4'4'4'4'*t"l"l'4'4"l'$ 


Pleased  GDstomers , 


READI      READI      READI 

CHURCH  OF  THE  REDEEMER. 

Tbc  Biibos'i  Cburch,  Ihc  V<d.  F.  A. 
Dt  Rouet,  Rcclor,  Arebdeicon  of  C»Lro, 

Ciite,  111..  Fab.  K,  IMS. 
Mr.  C.  W.  HudenoB.  Cairo.  lU.. 

Dut  Sir :— 1  wlih  to  iotoni  rou  thai 
■  be  Akron  Air  BUtI  Futnice  which  vou 
puiiB  UwbucncBI  oi  ihe  church  IMI 
nil  but  dona  uccllut  fcrrica.  and  aU 
(bit  irinlet  It  bu  uiily  haatrd  Iha 
Kiantr  -  KTCB  thODUDd  cubic  leal  or 
rp  icc  la  tba  <^faurd■  <nry  >alii(acloiily: 

F,  A.DaROSSET. 

AROUND  THE  WORLD 

&"lf°rurnace.  Id  lb<  iprtnK  ol  19ST 
(our  Akron  Ait  BUil  FumacM  were  IE. 

niMDiifaciund  ID  the  vOTld.  to  place  in 
lb<  Uniicnitr  ol  Pekln,  Cbiaa. 

Oxii  IM  in  uM  in  Akton.  O.,   our 
bamccily.    Tbouiandi  Id  uiain  U.  S. 
SEND  FOR  MTtLOGUE 
Addr<». 

MAY  &  FIEBEQER. 

H»««rd>n<  MirkotSt*.         kRROH.O. 


Sudiili;  Fortlul 

Sandusky,  wio. 

Medusa 
Brand 


EiBint  Compuy, 


MANUFACTURERS  OF 


She  Buplea 


QEO.  M.  PIERCE 

tai.1rnlB>IMlB|. 

CLEVELWD    -    OHIO 


ROBT.  R.  MILLS 


WM.  MILLS 


MILLS   BROS. 

MANUFAOTUREhS    OF        ' 

SPRIN-BFIE:!.!!    X.Z1IIE 

Crushed  Stone,  Buildino  and  Bkidoe  Stone,  Curbino,  FLAaoiNO. 

Cement,  Plaster.  Plastering  Hair,  Fire 

Briok  and  Fire  Clav 

officc  tclepnone  4m  quarnt  telephone  13» 

Office:  107  South  Limestone  St.  SPRINGFIELD,  OHIO 

the  fuel  qas  system  X 


AMERICAN  GAS  FURNACE  CO. 

Affords  the  Means  for  Supplyino 

SZEA.T    IN    A.Nir    FOfllME 

'   For  Industrial  Purposes,  and  Embraces  Automatic  Qas  Qen^   i 

erators,  Automatic  Heating  nachlnes,  Qas  Blast 

Furnaces,  Positive  Pressure  Blowers. 


,    SEND  FOR  CATALOOUE  TO 


AHERICAN  QAS  FURNACE  CO. 


23  John  Street, 
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INSTRUCTION  FOR  STUDENTS ""^ 

J.  DUNRAVEN  YOUNG 

ANAiniCAL  CHEMIST,  ASSAM  AND  MINING  ENGINEER 

I^te  Metallurgical  Dlv.  Chemistry  Dept.,  Armor  Institute  of 
Technology.    Director  Chicago  School  of  Assaying. 

Assays  and  Analyses  of  Oras.  Alloys.  Oils  and  Paints,  UnMstooas.  Coal,  Coka,  Cemaats. 
PoUbia.  Boliar.  and  Mlaaral  Waters,  and  all  IMatailurgtcal  Producte. 

OrrtCE  AND  UaORATORica.  1760  MONAONOCK  BLOCK, 

Telephone  Harrison  792  ^i      CHICAGO 

A  TREA  TISE  ON  LETTERING 

Complete,  Concise,  Practical. 

Used  as  a  Text  at  Twelve  Universities,  and   by    Many    Practicing 
Engineers  and  Draughtsmen.  .  .  .    Price  75  Cents.  .  .  .    Address 

C  E.  Sherman,  Ttre^**"   Columbus,  O. 

Correspondence  Instruction  in 

BRIOOB  BNaiNCERINQ  HUNICIPAL  ENQINEERINQ 

RAILROAD  ENQINEERINQ  ELECTRICAL  ENQINEERINQ 

HYDRAULIC  ENQINEERINQ  HECHANICAL  ENQINEERINQ 

niNINQ  ENQINEERINQ  SURVEYINQ  AND  HAPPINQ 

The  correspondence  method  of  instruction  offers  to  professional  men 
and  others,  who  cannot  leave  their  homes  and  business  to  attend 
college,  an  opportunity  to  ^in  an  englneeringeducation.  This  method 
was  Hrst  employed  by  the  Colliery  Engineer  Co.,  of  Scranton,  Pa.,  in 
teaching  the  theory  of  Mining  Engineering,and  the  scope  of  the  Schools 
has  been  extended  Until  instruction  is  now  given  in  courses,  including 
Railroad,  Bridge,  Municipal,  Hydraulic,  Mechanical,  Electrical  and 
Mining  Engineering,  Surveying  and  Mapping. 

Studies  are  carried  on  at  the  time  and  place  most  convenient  to  the 
student.  Spare  moments  may  be  utilised.  Students  are  not  limited  to 
any  time  in  which  a  course  most  be  finished ;  they  may  interrupt  their 
studies  and  resume  them  when  desired,  and  may  review,  if  necessary, 
without  extra  cost.  The  Instruction  and  Question  Papers  and  Drawing 
Plates  used  in  teaching  have  been  prepared  especially  for  students  of 
these  schools  at  an  expense  exoeediuff  $100,000.  The  method  of  teach- 
ing is  described  in  the  Circular  of  Information,  which  will  be  sent  free. 

For  the  financial  standing  of  The  Colliery  Engineer  Co.,  proprietors 
of  The  Intematlooal  Correspondence  Schools,  refer  to  Bradstreet's  or 
Dun's,  or  write  to  any  bank  in  Scranton. 

Bend  for  Free  Circular  and  Book  of  Testimonials  fl*om  Students, 
mentioning  the  subject  in  which  you  are  interested.    Write  to 

The  International  Correspondence  Schools,  Boxio96,scrBnton,pt. 
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O.  L^.  BbrgiBR  &  Sons 

•ucecssoRs  TO  BUFF  &  BERQER, 

Improved  ENGINEERING  AND  SURVEYING  INSTRUMENTS 

No.  0  Province  Court,  Boston,  Mass. 

They  aim  to  secure  in  their  Initrttmeots  '.^Acemraey  cf  dMtivm:  Simplicity  im  manifmU- 
tion:  Ldghtntts  eomhintdwitk  stremgth:  AekrvmuUic  t*Usc0^,  with  high  pow9r:  SUmMmfss  9f 
Adjustments  umdrr  varying  tfmpsrature:  Stiffntss  to  avoid  trtmor,  even  in  a  strong  ivind,  mnd 
ikorougk  workmanship  in  every  part. 

Their  iattruments  are  in  general  nte  by  the  U.  S.  Government  Engineers,  Geologists,  and 
Sttrreyors,  and  the  ranj^e  of  instruments,  as  made  by  them  for  River,  Harbor,  City,  Bridge,  Tun- 
nel, Railroad  and  Mininc  Engineering,  as  well  as  those  made  for  Triangulation  or  Topographical 
Work  and  Land  Surveying,  etc.,  is  larger  than  that  of  any  other  firm  in  the  country. 

niuatrmted  Mmnuml  mnd  Catalogue  Sent  on  AppliemUon, 

GEO.  M.  EDDY  &  CO. 


MANUrACTURCRS  OF 


MEASURING 
TAPES 


Of  Cotton,  Unoa,  and  Stool,  for  oil  Purpotoo. 
Solo  rionafocturon  of 

PAINES'  UNITED  STATES  STANDARD  STEEL  TAPES. 

Also  Stoodord  Baod  Mooonros,  OBo-olthth  lodi  wido.  grodnotod  ooch  Ten  Feet  of  oay 
LoBffth  dofllred.  Will  not  Klak  or  Brsak.  Stool  Tapoo  havo  bccoBO  an  IndtepooMMo 
Artldofor  ovory  Survoyor,  Baglnoor,  otc.,  whorovor  a  Standard  iloaoaro  of  ooasidor^ 
ablo  Lengrth  It  required.    Wo  doolro  to  call  attention  to  oar  Now  Improved 

FLUSH  HANDLE  and  METHOD  OF  WINDING  FOR  STEEL  TAPES, 

Which  Is  Unlvoreally  Approved.  Sond  for  Cataloguo. 

346-363  CLA88EN  AVE.,  BROOKLYN.  N.  Y. 


OLSEN'S 
Testins:  Machines 

Awarded  Medal  of  Merit  at  the  Warld's  Fair 


I^R  TBSTINQ 

Iron  SpeclmonSt 

Bridge  natertals. 
Chain.  ConMnt, 

Wire  Sprlncs,  Btc 


Hydranllc  Pi 

Accumulotors, 
Oanfos  and  Pnaips. 


TINIUS  OLSEN  &  CO.,  500  N.  I2tti  St..  Pbilapelpliia,  Pa. 
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EmpireP^^tland 

^    Cement 

B^lt  American  Portland  Cement 

MAmTFACTXTRMD 


EQUAL  TO  ANY  FOREIGN  BRAND 


The  Acme  Paving:  Co.,  Agents 

Contractors  for  Artificial  Stone  and  Concrete  IxNindations. 
Dcakn  in  Cements  and  Building  Supplies.    •    .    •    • 

4o%to^2o^suust.  Columbus,  Ohio 


Z.  W.  OAVI9,  PnraiDKNT  L.  A.  RCEO,  tce'T  J.  r.  CLARK.  Xirr 

r.  L.  ALCOTT,  Viec  Pnm:  W,  H.  aOARDMAN,  Trkas.  H.  D.  RAIT,  Cncmist 


T"E  Diamond  Portland 
Cement  Company 


MANUFACTURERS  OF 


MIGMGRADE  PORTLAND  CE/WENT 


FOR  ALL  PURPOSES 


Works  at  Middle  Branch,  Ohio 


Perkins  Ave.  ond  C.  &  P.  Ry.        ClEVEI!AND.  OHIO 


2uffale  'Cement 
Buffalo  9ertland 


Viatural  Sleek  ^ndraulk 

Awarded   "Diploma  and   Medal"   at  World's   Columbian    Expoaition, 
"For  Excettence  of  Raw  Material  and  Material  after  being  prepared." 

For  the  paat  75  years,  Cement  has  been  manufactured  from 
material  taken  frorri  this  "Ledge"  or  Roctc  Deposit  and  many  im- 
portant pieces  of  work  conatructed  over  60  years  ago,  boHt  above 
and    under  water,    remain   to-day    in   a  perfect  state   of  preservation. 

Correspondence  invited. 

S^uMe  "Cement  'Ce.  Stl 

m  yrmkUn  dtrtit,  Suffalt,  %  M- 
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MEACHAM  S  WRIGHT 


MANUrACTURERS*  AOENTR  FOR 


AND  DEALERS  IN 

Imported  and  American  Portland  Cement 

Ailchisan  and  New  York  Stucco 

306-309  CHAMBER  OP  COMMERCE  BUILDING 

Chicaqo 


Union  Akron  Cement  Co 

.  .  SOLB  HANUPACTURBRS  OP  THB  .  . 

AKRON  CEMENT 

STAR  BRAND 


The  Strongest  Natural  Hydraulic  Cement  flanuffactured  in  America. 
In  Successful  Use  for  the  past  Fifty  Years. 

fi^      fi^      fi^      fi^      fi^ 

CAPACITY  OF  WORKS.  2000  BARRELS  DAILY 

OFriCE 


1^1   KRIK  STR 


BUFFALO,  N.  Y. 


Dyckerhoff  Portland  Cement 

Is  the  best  Portland  Cement  made. 

The  Dyckerhoff  Works  produce  not  only  the  strongest, 
but  also  the  satest  and  most  reliable  Portland  Cement,  anal- 
terable  in  volume,  not  liable  to  crack  and  of  a  uniform,  never 
varyiag  quality. 

While  the  price  of  the  Dyckerhoff,  owing  to  its  more 
careful  and  expensive  manufacture,  is  a  trifle  higher  than 
that  of  most  brands,  its  vastly  greater  strength  permits  a  very 
much  larger  addition  of  sand  which  really  makes  it  the 
cheapest  and  most  reliable  Cement  in  the  market. 

Pamphlet  containing  directions  for  testing  and  for  the 
employment  of  Portland  Cement,  together  with  testimonials, 
will  be  mailed  free  on  application. 

E.  THiELE,  78  w n.s  St ,  NEW  YORK, 

SOLE  AGENT,  UNrTED  STATES. 


All  Arithmetical 


Unequaled   for  all    purposes  for 
which   Portland   Cement  is  used 


Tests  and  Testimonials  of  Engi- 
neers, and  a  Useful  Pamphlet 
sent  free  on  application. 

BUCEYE  PORTLAND  CEMEST  Ca 

BtiLUtrOSTAIVJl.  OHIO. 


(GERMAN) 


ALSEN'S 

PORTLAND 

CEMENT 

Is  the  BtnHigeat  and  most  aervlceabic  Cement  made,  end  will 
permit  the  admlxtuie  of  ■  Urger  atnount  of  Mnd  or  ^nvel  wKb 
l«a»  loss  of  Btrenctb   than   any   other   brand ;  It   la,  therefore,  tbe 


For  Sidewalks  it  ^ves  the  best  color,  and  the  most  endura- 
ble wearing  surface.  Host  of  the  prominent  Railroad  Bridges 
and  the  large  Office  Buildings  of  the  country  stand  upon  a 
foundation  of  concrete  made  of  ALSEN'S  CEMBNT. 

Refer,  by  permission,  to 

aeoRoe  s.  horison 

E.  L.  CORTHELL 
ALFRED  P.  BOLLER 
500VSMITH  A  CO. 

Alsen's  Portland  Cement  Works 

New  York  (Mce,  143  Liberty  Street 
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Why  not  Use  the 

Most  Economical 

I  CErMErMT? 


SAYLOR'S  PORTLAND 

Is  CHEAPEST  because  of  its  hard  burning 
and  flne  grinding,  making  it  the  greatest 
sand-carrying  Cement  in  the  market. 
ENGINEERS  will  find  it  to 
their  interest  to  specify  this  brand. 

Cominercial  Wood  &  Cement  Co., 

SALES  AGENT, 
304  and  308  Oirard  BulMing,        PHILADBLPHIA. 

IF  YOU  WANT  A  FIRST-CLASS 
IMPROVED  STREET  PAVEMENT,  USE 

COMPRESSED 
ASPHALT 
BLOCK  .  .  . 

MANUFACTURED  BY 

The  Lake  Erie  Asphalt  Block  Co 

TOLEDO,  OHIO 


Engineering  News 


Establbhcd  1874- 
PublisKed  every  Thunday. 

■ 

Subscription  Price  $5  a  Year. 


If  you  are  interested  in  any  branch  of  Engineering  you 
will  find  in  '^Engineering  N*!ws"  articles  of  special  interest 
and  value  in  your  particular  line  of  work.  You  may  also 
find  much  matter  in  which  you  are  not  so  directly  concerned. 
But  a  general  knowledge  of  what  is  going  on  in  all  branches 
of  engineering  practice  is  most  important  to  every  ambitious 
engineer,  and  the  reading  of  "  Enjineerinj  News"  jives  just  this  linow- 
ledje. 

The  Construction  News  supplement  and  the  proposal 
advertisements  in  **  Engineering  News'  are  read  each  week 
by  prominent  contractors  and  manufacturers  of  contractors' 
supplies  in  every  part  of  North  America,  thus  insuring  an 
interest  in  work  reported  or  advertised  in  this  paper  which 
often  results  in  large  savings  on  contracts. 

We  also  publish  books  on  engineering  and  allied  sub- 
jects. We  have  specifications  for  viaducts  and  bridges  of 
various  kinds,  steel  roofs,  buildings,  structural  steel,  grading 
and  masonry,  cross  ties,  track  laying,  dams  and  reservoirs, 
wiring  for  electric  light  in  buildings,  etc. 

A  sample  copy  of  **  Engineering  News  *'  or  a  complete 
list  of  our  books,  will  be  mailed  you  free  if  you  mention  this 
publication  in  your  request. 


The  Engineering  News  Pub.  Co 

220  Broadway,  NEW  YORK. 


«>iaii»H»cl   i»^ 


W.  &.  L.  E.  GURLEY 

TROY,  N.  Y.,  U.S.A. 

UIROEKT   MANUFACTURERS  IN  AMtRICA  OF 


Civil  Engineers'  and  Surveyors'  Instruments 


■■■■'•')  shows  our  improved  Ensineeri"  TramJt  with  Vertical  Afc. 
'.ve\  and  gradJenter  with  clamp  and  tanjcni 

ir  Uleal  Mluiiraird  CaialaEue  mailed  oa  appilcatiMi. 


/ 


